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Cardiometabolic risk (CMR) refers to an increased risk of developing cardiovascular disease 
(CVD) or diabetes, two of the leading causes of death in the United States.  CMR factors include 
elevated glucose, blood pressure, and lipids.  Lifestyle factors including physical inactivity, 
smoking, and poor dietary habits such as low fruit/vegetable consumption also contribute to 
CMR. Notably, African American women (AAW) have a high rate for several CMR factors 
including obesity, physical inactivity, and hypertension. Furthermore, AAW are an understudied 
population in research focusing on PA health promotion and studies examining PA associations 
with CMR. The aims of this dissertation study were to examine PA and CMR among AAW.  
Manuscript one is an integrative review focusing on PA intervention strategies among AAW. 
This dissertation compendium also consists of two studies that focus on PA and CMR among 
AAW.  Manuscript two details a secondary data analysis of REACH Risk Factory survey data 
from two coastal communities in South Carolina.  Manuscript three examines the feasibility, 
acceptability, and implementation of community-based screening with the use of a modified 
REACH Risk Factor survey. The third manuscript also examines PA and CMR in a geographic 
region not covered by REACH survey data. The findings of this dissertation (a) revealed low 
rates of AAW meeting recommendations for PA and fruit/vegetable consumption, (b) 
demonstrated the feasibility of CMR screenings using a modified REACH Risk Factor survey, 
(c) revealed the need for further CMR screening research with a larger sample size. 
 
 




Cardiometabolic risk (CMR) is the likelihood of an individual developing chronic health 
conditions such as diabetes and cardiovascular disease (CVD). Cardiovascular disease and other 
chronic health conditions, such as diabetes, are leading causes of mortality. Cardiovascular 
disease is associated with CMR factors such as hypertension, obesity, and hyperlipidemia (R. E. 
Lee, Mama, & Lopez Iii, 2012). In the U.S., an estimated 610,000 people die from CVD every 
year (Centers for Disease Control and Prevention, 2015). African American women (AAW) have 
a higher rate of hypertension and a higher mortality rate from CVD and diabetes when compared 
to Non-Hispanic White women (Office of Minority Health [OMH], 2016). Additional CMR 
factors include lifestyle factors such as smoking, physical inactivity, and unhealthy eating habits. 
Unhealthy eating habits, such as a diet that is not rich in fruits and vegetables, contribute to 
chronic health conditions. Lifestyle behaviors such as a healthy diet are important for chronic 
disease prevention (August & Sorkin, 2010). 
In addition to health disparities for chronic health conditions, AAW have high rates of 
obesity and physical inactivity, risk factors associated with these chronic health conditions. 
AAW are 80% more likely to be obese than non-Hispanic White women (OMH, 2013). 
According to an analysis of 2009 data for Charleston and Georgetown counties, 48.9% of AAW 
were obese compared to 30.8% of African American men (Liao et al., 2011). Like obesity, 
physical inactivity contributes to morbidity and mortality. Lifestyle behaviors, such as physical 
activity (PA), are essential for health promotion and disease prevention.  Although Healthy 
People 2020 indicates that more than 80% of U.S. adults do not meet PA guidelines, AAW have 
a higher rate of physical inactivity when compared to other gender/ethnic groups (Go et al., 
2014; S. H. Lee & Im, 2010).  Previous studies have reported inconsistent findings regarding 
PA’s influence on CMR. Several studies have reported significant results (Carr et al., 2008; 
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Wilson, Porter, Parker, & Kilpatrick, 2005; Yanek, Becker, Moy, Gittelsohn, & Koffman, 2001; 
Young et al., 2014). Young et al. (2014) examined associations between PA and CMR factors 
and identified significant differences in blood pressure and glucose levels for active and inactive 
women. Women who were consistently active had lower systolic and diastolic blood pressure 
and lower fasting and random glucose when compared to inactive women. Nonsignificant 
findings for PA and CMR factors have been reported as well (Keyserling et al., 2002; Peterson, 
Snih, Stoddard, McClain, & Lee, 2014; Stephens, Kirby, Buckworth, Devor, & Hamlin, 2007; 
Wilder, Grandjean, Schuessler, & Hendricks, 2011). Yet studies examining the association of PA 
and CMR have either not included AAW (Carr et al., 2008) or included AAW without reporting 
results by race (Peterson et al., 2014; Young et al., 2014). To help address the research gap, this 
dissertation examines PA and CMR levels and the association of PA and CMR among AAW. 
Design and Method 
This dissertation consists of two studies that focus on CMR and PA among AAW. The 
first study is a secondary data analysis of 2001 – 2012 Racial and Ethnic Approaches to 
Community Health (REACH) 2010 and REACH US Risk Factor survey data. This secondary 
analysis examines three variables: 
1. Physical activity levels of a sample of AAW (n = 4,160) living in two counties in the 
southeastern US. 
2. Whether an association exists between level of physical activity and CMR factors 
including hypertension, hyperlipidemia, obesity, and diabetes. 
3. Additional lifestyle factors including smoking and fruit and vegetable consumption. 
In the analysis, AAW who responded to moderate or vigorous intensity PA survey items 
were included. New data sets that adhered to the eligibility criteria were created for each year 
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and then combined into one dataset. This secondary analysis received exempt status from the 
Medical University of South Carolina Institutional Review Board. 
This dissertation also includes a feasibility study to examine PA and CMR levels among 
AAW and the use of a modified version of the REACH Risk Factor survey in a geographic 
region not covered by REACH. Also evaluated are the acceptability and implementation of 
community-based screening and its linkage to follow-up primary care.  Following Institutional 
Review Board approval of this feasibility study at the Medical University of South Carolina 
(MUSC), a convenience sample of 32 AAW attending community health screenings was 
recruited.  African American women agreeing to participate completed the informed consent 
process. 
Key Concepts 
 PA refers to “any bodily movement produced by skeletal muscles that requires energy 
expenditure” (World Health Organization [WHO], 2016). Current PA guidelines advise 30 
minutes of moderate-intensity aerobic activity  at least 5 days per week or 25 minutes of 
vigorous-intensity aerobic activity at least 3 days per week in addition to at least two days of 
strength-conditioning (American Heart Association, 2015a). Physical activity intensity level is 
often measured using metabolic equivalents (METS). METS refer to the energy expended while 
the body is resting (Bushman & American College of Sports Medicine, 2015). METS are used to 
express the energy expenditure of an activity. Intensity levels are categorized as light, moderate, 
and vigorous. Light-intensity refers to activities that do not increase heart rate, with intensity 
levels below 3.0 METS (example: walking at a casual pace). Moderate-intensity refers to 
activities that cause a slight to moderate increase in breathing or heart rate (example: brisk 
walking), and vigorous-intensity refers to activities that cause a large increase in breathing or 
heart rate with greater than 6.0 METS (example: running). It is important to note that intensity 
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level may vary based on an individual’s fitness level. For example, brisk walking may be 
moderate-intensity for a healthy adult, while a casual walk may be moderate-intensity for an 
unfit individual (Aadahl, Kjaer, & Jørgensen, 2007). 
The secondary analysis and feasibility study include self-reported data for diabetes, 
hypertension, and hyperlipidemia.  Elevated blood glucose refers to the patient self-reporting a 
history of diabetes.  Hypertension refers to a self-reported history of high blood pressure. 
Hyperlipidemia refers to a self-reported history of high cholesterol. Weight and height were self-
reported by participants. To obtain data regarding obesity, the investigator used the Centers for 
Disease Control and Prevention (2011) recommended calculation for BMI: weight (lb) / [height 
(in)]
2
 x 703. BMI is reported as normal weight, overweight, and obese.  Smoking status and 
consumption of fruits and vegetables are self-reported as well. 
Objective measures obtained from health screening records include blood pressure, 
fasting (capillary) blood glucose, A1C, height, weight, waist circumference, BMI, blood lipids, 
and urine microalbumin. The specific CMR factors or variables include hypertension, obesity, 
increased glucose, and hyperlipidemia.  Hypertension, or elevated blood pressure, refers to a 
systolic blood pressure of 140 mm/Hg or higher or a diastolic blood pressure of 90 mm/Hg or 
higher (American Heart Association, 2015c). Glucose was measured using a capillary blood 
sample for a fasting glucose; an A1C test was used to measure the average blood glucose for the 
previous 2-3 months. Elevated blood glucose refers to a fasting blood glucose ≥ 100mg/dl, a 
random blood glucose ≥ 140 mg/dl, or an A1C > 5.7% (American Diabetes Association, 2015). 
The Centers for Disease Control and Prevention guidelines for overweight and obesity are used.  
Overweight is a BMI of 25.0 to 29.9, and obesity refers to a BMI of 30 or higher (Centers for 
Disease Control and Prevention, 2012).  An increased waist circumference refers to measures 
greater than 35cm (measured at the umbilicus) for women.  Blood lipids (cholesterol) include 
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total cholesterol, low-density lipoproteins (LDL), high-density lipoproteins (HDL), and 
triglycerides.  Hyperlipidemia refers to elevated lipids (cholesterol and triglyceride levels).  
Elevated total cholesterol refers to levels ≥ 200mg/dl, elevated LDL refers to levels ≥ 190 mg/dl 
(≥ 70 mg/dl for persons with a history of heart disease), and elevated triglycerides refer to levels 
≥ 150 mg/dl (American Heart Association, 2015b; Stone et al., 2013).  The recommended HDL 
cholesterol for women is ≥ 50mg/dl. Elevated urine microalbumin refers to levels ≥ 30mg/L. 
Theoretical Model 
This dissertation study relies on Pender’s Health Promotion Model (HPM), which 
examines health-promoting behavior (Sakraida, 2014). Based on the HPM, PA is considered a 
health-promoting behavior. Health-promoting behaviors refer to action outcomes that are 
focused on positive health outcomes (Sakraida, 2014). According to the HPM, personal factors 
are categorized as biological, psychological, and sociocultural. This study examined biological 
factors (i.e. weight, BMI, etc.). This study also examined PA levels among AAW and the 
relationship of PA levels and specific factors including 1) blood glucose, 2) weight (BMI), 3) 
blood pressure, and 4) blood lipids. Further, this study examined lifestyle factors including 
smoking status and fruit and vegetable consumption. These lifestyle factors (i.e. consuming 
fruits/vegetables and not smoking) are also health-promoting behaviors. Several studies have 
used the HPM as a framework for promoting health or examining health-promoting behaviors of 
African Americans (Edmonds, 2010; Johnson, 2005; Newell-Withrow, 2000). Further, the HPM 
has been utilized to promote PA among AAW (Anderson & Pullen, 2013). The REACH Risk 
Factor survey used in this study includes items that examine health-promoting behaviors such as 
PA, smoking history, fruit and vegetable consumption, and last routine checkup. These items are 
similar to items included on the Healthy Lifestyles Profile II, a commonly used scale for 




Manuscript one is an integrative review that examined strategies used in PA interventions 
focusing on AAW. The integrative review revealed a dearth of research examining PA 
interventions in AAW. Although the number of studies focusing on AAW has increased, there is 
still a need for further research promoting PA in AAW. Additional research specifically focusing 
on increasing PA in older AAW is warranted. The integrative review also supports the need for 
additional research examining the association of PA and CMR factors among AAW.  
Manuscript two is a secondary analysis of the REACH US Risk Factor Survey. Survey 
data included AAW living in two southern communities. The secondary analysis examined PA 
levels from 2001 to 2012 among a sample of AAW. Physical activity levels included moderate-
intensity and vigorous-intensity PA. Further, the secondary analysis examined the association 
between PA level and CMR factors. Participants self-reported PA and CMR factors including 
weight (body mass index) and a history of diabetes, hypertension, and hyperlipidemia. 
Manuscript three discusses the results of a feasibility study that examined PA levels and 
CMR factors for a sample of AAW. CMR factors included subjective and objective data. 
Objective data included glucose, lipids, weight, BMI, waist circumference, blood pressure, and 
urine microalbumin. Additional examined factors included fruit and vegetable consumption, 
smoking status, and self-reported history of hypertension, hyperlipidemia, and diabetes. Further, 
the study examined the feasibility, acceptability, and implementation of community-based 
screening. Findings from this dissertation will be used for future studies examining PA level and 
CMR among AAW. The need to decrease health disparities associated with physical inactivity 
and CMR factors is a significant public health concern in the US. Research focusing on AAW, a 
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Interventions Promoting Physical Activity
in African American Women
An Integrative Review
Felicia Jenkins, MSN, RN; Carolyn Jenkins, DrPH, APRN, RD, LD, FAAN;
Mathew J. Gregoski, PhD, MS; Gayenell S. Magwood, PhD, RN
Background: Physical inactivity significantly impacts mortality worldwide. Physical inactivity is a modifiable risk
factor for obesity, diabetes, cardiovascular disease, and other chronic conditions. African American women in the
United States have the highest rates of physical inactivity when compared with other gender/ethnic groups.1
A paucity of research promoting physical activity (PA) in African American women has been previously identified.
The purpose of this review was to identify intervention strategies and outcomes in studies designed to promote
PA in African American women. Methods: Interventions that promoted PA in African American women
published between 2000 and May 2015 were included. A comprehensive search of the literature was performed
in Health Source: Nursing/Academic Edition, PsycINFO, CINAHL Complete, and MEDLINE Complete databases.
Data were abstracted and synthesized to examine interventions, study designs, theoretical frameworks, and
measures of PA. Results: Mixed findings (both significant and nonsignificant) were identified. Interventions
included faith-based, group-based, and individually focused programs. All studies (n = 32) included measures of PA;
among the studies, self-report was the predominant method for obtaining information. Half of the 32 studies
focused on PA, and the remaining studies focused on PA and nutrition. Most studies reported an increase in PA
or adherence to PA. This review reveals promising strategies for promoting PA. Conclusions: Future studies should
include long-term follow-up, larger sample sizes, and objective measures of PA. Additional research promoting PA
in African American women is warranted, particularly in studies that focus on increasing PA in older African
American women.
KEY WORDS: African American, intervention studies, physical activity, women
Physical inactivity is a leading risk factor for mor-tality worldwide.2 Physical inactivity is associated
with heart disease and other chronic health conditions.1
According to the World Health Organization,2 1 in 3
adults worldwide are physically inactive. Physical ac-
tivity is defined as ‘‘any bodily movement produced by
skeletal muscles that requires energy expenditure.’’2
Healthy People 2020 estimated that more than 80%
of adults in the United States do not meet the minimal
recommended Centers for Disease Control PA guide-
lines3 (ie, recommendation of 150 minutes of moderate-
intensity or 75 minutes of vigorous-intensity aerobic
activity each week, plus strength conditioning at least twice
per week).4,5 For example, in an analysis of stroke and
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heart disease statistics reported in 2011, an estimated
24.5% of US adults met the muscle-strengthening cri-
teria, and 21.0% met both the muscle-strengthening and
aerobic criteria.1 Increasing the proportion of adults
who meet federal PA guidelines is 1 of the Healthy Peo-
ple 2020’s established objectives. Physical activity is essen-
tial to health promotion and decreases risk for various
conditions, including but not limited to heart disease,
stroke, and diabetes.4,5 In addition to reducing the risk
of heart disease, meeting PA guidelines has been associated
with lowering the risk of hypertension and hyperlipidemia.1,4
Heart disease is the leading cause of death for African
American women.6,7 African American women have a
higher rate of risk factors associated with heart disease,
including hypertension, physical inactivity, and obesity.
African American women have the lowest rate of exer-
ciseand leisure timePA.8 Among African American women,
35.5% meet PA guidelines, compared with 50.9% for
non-Hispanic white women, 47.5% for African American
men, and 56.4% for non-Hispanic white men.1 Accord-
ing to data collected in 2011 by the US Department of
Health and Human Services, African American women
were 80% more likely to be obese than non-Hispanic
white women.9 African American women had an obe-
sity rate of 54.0%, compared with 38.3% for non-
Hispanic black men and 32.5% for non-Hispanic white
women.9 The American Heart Association/American
College of Cardiology Guideline on Lifestyle Manage-
ment to Reduce Cardiovascular Risk5 suggests addi-
tional research is needed to determine strategies for
effectively implementing evidence-based recommenda-
tions to improve cardiovascular health. Additional re-
search is warranted to increase understanding of racial/
ethnic/socioeconomic factors that may act as barriers
and prevent adoption of PA recommendations.5 Health-
care providers, including cardiovascular nurses, can be
actively involved in determining strategies to implement
recommendations and promote adoption of PA recom-
mendations. Promoting PA in African American women
is an essential factor in reducing the risk of heart disease
and other chronic health conditions. Therefore, it is
important to understand which intervention strategies
are most effective when promoting PA among African
American women.
This integrative review examines intervention studies
published between 2000 and May 2015 that promote
PA among African American women. It is important to
note this review includes studies completed after the
review by Banks-Wallace and Conn,10 which examined
18 studies from1984 to 2000; 7 specifically focused on
African American women.10 Because of the paucity of
research at the time, Banks-Wallace and Conn10 in-
cluded studies that consisted of a sample of at least 35%
African American women. The current review includes
studies specifically focusing on African American women
or studies reporting results separately for African American
women. Race, ethnicity, and gender should be a central
focus when developing and implementing effective PA
interventions among specific populations; the inclusion
of additional population subgroups other than African
American women may unknowingly reduce the gener-
alizability of results.8,11
Methods
The purpose of this review is to identify intervention
strategies and outcomes in studies designed to pro-
mote PA specific to African American women. As a
result, interventions that solely focused on African
American women or that reported findings separately
for African American women were included. In ad-
dition, only intervention studies with direct measures
of PA were included. Direct measures of PA included
questionnaires, self-reporting, and objective measures
such as pedometers and accelerometers. As recommended
by Whittemore and Knafl,12 5 stages of review were
completed: problem identification, literature search, data
evaluation, data analysis, and presentation.
Problem Identification
Studies that met the following criteria were included
in the search: (1) English language, (2) reported mea-
sures of PA in African American women, (3) published
between January 2000 and May 2015, and (4) sample
consisted of African American women only, or results
were reported separately for African American women.
Excluded were studies that did not report PA results by
race and gender, as well as abstracts, and dissertations.
Literature Search
A literature search12 occurred in PsycINFO, Health
Source: Nursing/Academic Edition, CINAHL Complete,
and MEDLINE Complete electronic databases for studies
published from January 2000 to May 2015. The fol-
lowing search terms were included: ‘‘physical activity’’
or ‘‘motor activity’’ or ‘‘exercise’’ and ‘‘African American’’
or ‘‘black’’ and ‘‘women’’ and ‘‘intervention.’’
Data Evaluation
After abstracts were screened for duplicate studies and
relevance, 32 articles were included in the review. The
Figure provides a description of the search outcome.
Studies included in this review were appraised using
the Centre for Evidence-Based Medicine criteria, and
the appraisal is shown in the Table, Supplemental Digital
Content 1, http://links.lww.com/JCN/A18. The Centre
for Evidence-Based Medicine provides a framework
for assessing the level of evidence.13 The majority of the
selected studies were randomized controlled trials.14Y27
After reviewing CONSORT (Consolidated Standards
of Reporting Trials),28 the investigator determined that
most of those randomized controlled trials adhered to
the CONSORT reporting guidelines (60%). The most
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common omission was identification of the study as a
randomized trial in the title.17,18,22,23,25Y27
Data Analysis and Presentation
Studies included in this review are presented in the Table,
Supplemental Digital Content 1, http://links.lww.com/
JCN/A18, with the following column headings: purpose,
design, intervention, theoretical framework, sample/
location, physical activity (PA) measure, PA outcomes,
and strengths/limitations.
Results
Results identified in this review include significant and
nonsignificant changes in PA. Thirty-one studies focused
solely on African American women. One study included
non-Hispanic white and African American women, with
results reported separately for each racial group.29
Sample Description
The patient populations across the studies were hetero-
geneous and included low-income women,30 postpar-
tum,31 pregnant,32 breast cancer survivors,33Y35 type
2 diabetes,19 mobility disabilities,36 and women with
high-normal or untreated stage 1 hypertension.22 Com-
mon inclusion criteria included overweight or obe-
sity15,18,23,32,34,37 and sedentary.16,22,29,31,33,36,38Y40
Few studies focused on women who were 40 years or
older19,25 and 60 years or older.14,16
Theoretical Framework
Twenty-two of the 32 studies included in this review relied
on a theoretical framework,11,14Y17,20,21,23Y27,29,34,35,37,39Y42
with all reporting significant or mixed results, with
the exception of 2 studies reporting nonsignificant
changes in PA.25,26 The most commonly used theory
identified was the Social Cognitive Theory, either used
alone16,17,23,26,27,30,32,37,43 or in combination with an-
other theory.11,20,21,34,42 Several studies did not report
using a theory-based intervention; however, significant
changes in results were reported including an increase
in total minutes of PA,33,36,45 increase in steps per day,31,38
and self-reported energy expenditure.22 Several con-
cepts identified in the intervention strategies included
goal setting,11,14Y16,20,22,26,32,33,36,39,40,42 reinforce-
ment,16,32 and problem solving.15,22,32,35,36,44,47 Self-
monitoring of PA15,22,32,37,42 and PA barriers15,36
were identified as intervention strategies. Notably, both
theoretical and atheoretical studies reported significant
and mixed results.
Intervention Strategies
Intervention strategies included culturally tailored inter-
ventions, faith-based interventions, group-based programs,
and individually tailored programs. Furthermore, strate-
gies included face-to-face sessions, telephone sessions,
a combination of face-to-face and telephone sessions,
and peer support.
As in the previous review by Banks-Wallace and
Conn,10 several studies described culturally tailored
interventions. Culturally tailored interventions will
refer to studies that tailored the intervention to African
American women. Many studies11,15,17,19Y21,23,24,37,40,41,43,44
reported culturally tailored interventions cited in prior
research or focus group findings that were incorporated
into the design of the intervention strategies. Several studies
were led by ethnically matched individuals.25,26,32,39,43,44
FIGURE. Literature search results.
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Additional culturally tailored strategies identified include
adapting educational materials and sessions for African
American women, choice of location,43,44 and social sup-
port.15,26,39,43,44 Across studies using a culturally tailored
intervention, significant results,11,19Y21,43 mixed re-
sults,17,24,40Y42 and nonsignificant results15,37 were reported.
Faith-based settings are commonly used as research
intervention delivery sites.10 However, similar to the
previous review by Banks-Wallace and Conn;10 few faith-
based studies were found. Three studies26,43,45 were
conducted in faith settings; however, these studies did
not include a faith intervention. Studies conducted in
a faith setting reported significant,43 nonsignificant,26
and mixed45 results. Five studies14,16,25,27,39 were faith-
based interventions. Faith-based intervention strategies
included health information messages that were relayed
by the pastor,25 faith community nurse,14 prayers,14,16,25
Bible messages on holistic wellness,39 and Bible scrip-
tures.14,16,25,27 Faith-based intervention studies reported
results that were mixed14,16,39 and nonsignificant.25,27
The majority of the studies included an educational
or instructional component. Several studies16Y18,21,25Y27,
34,38,39,43Y45included group exercise sessions. This review
revealed that several studies included a group meeting or
educational session.11,16Y18,19,21,25Y27,32,34,38Y40,43,45
Across home-based18,29,33,40,42 and telephone-based36
studies, significant and nonsignificant results were re-
ported. Another strategy identified were phone calls
from a peer counselor or research staff member.18,19,
31Y33,36,40,45 Motivational interviewing was used as a
strategy in several studies.15,20,33,36 Peer support was
a component of several intervention strategies by includ-
ing a walking or exercise partner.21,26,31,38 The Table,
Supplemental Digital Content 1, http://links.lww.com/
JCN/A18, provides additional information regarding
PA interventions. The Table includes strategies from
selected studies that reported significant changes in PA.
Physical Activity Measures
Physical activity measures included self-report, pedo-
meters, accelerometers, heart rate monitors, and an
armband with accelerometer and galvanic skin response
(ie, SenseWear). The most common objective measures
were pedometers16,31,35,38 and accelerometers.19,33,37,39,43
Nine studies included both objective and self-report
measurements.16,24,26,33,37,39,40Y42 This review re-
vealed that self-report measures of PA are more com-
monly used, with only 14 of the 32 studies using an
objective measure. The majority of studies using an
objective measure reported significant results. Although
self-report measures provided significant and nonsignif-
icant results, future studies using self-report measures
should include an objective measure as well. For example,
a faith-based, pilot study39 reported significant, self-
reported results, although an objective measure provided
nonsignificant results. The Table, Supplemental Digital
Content 1, http://links.lww.com/JCN/A18, provides in-
formation regarding the various self-report measurements.
Physical Activity Outcomes
The majority of the studies did not include a follow-up
period or measure outcomes beyond the intervention.
Of the 32 studies, 28 reported significant results in at
least 1 outcome. Although several studies reported sig-
nificant results for 1 measure, nonsignificant results for
another measure were reported. This finding is similar
to the previous review,10 with mixed results of inter-
ventions promoting PA in African American women.
Significant results were reported for muscle-strengthening
activities,14 6-minute walk test,14 steps,16,30,31,34 total
minutes of PA,32,35,39 changes in PA,16,19,21 time spent
in PA,32,36,39 and time spent in leisure time PA20 and
vigorous activity.34 Other studies reported nonsignif-
icant results for overall PA hours per week,16 mod-
erate to vigorous activity,18 PA intensity,39 and walking
intensity.40 Total daily expenditure of energy was signif-
icant for 2 studies22,32 and nonsignificant for 2 stud-
ies.14,25 Although weight loss was not the focus of this
review, studies reported significant weight loss (based
on body mass index [BMI] and/or weight)23Y25,31,34,35,43
and nonsignificant difference in weight.16,18,33 This
review reveals mixed findings for changes in PA, with
several studies indicating significant changes and other
studies reporting nonsignificant findings. The Table
provides additional information for measures and
outcomes in this integrative review.
Discussion
Increasing PA is important for all populations; how-
ever, intervention strategies that promote PA in African
American women are essential because African American
women have the highest rate for physical inactivity and
obesity in the United States. Increasing PA in African
American women is a crucial component to reducing
the prevalence of chronic health conditions. This re-
view provides insight into the current state of the science
focusing on intervention strategies that promote PA in
African American women.
Older adults are more likely to not meet PA guide-
lines when compared with younger adults.4,46 In a 2011
report,46 only 15.9% of older adults (Q65 years) met
aerobic and muscle-strengthening guidelines. Older
African American women tend to have a lower level
of PA.14,16 Most studies promoting PA in African
American women have primarily focused on young and
middle-aged women.10 This review revealed a dearth
of PA interventions focusing on older African American
women. Several studies included age ranges that in-
cluded women through age 65 or 70 years; however,
only 2 studies14,16 specifically focused on women 60 years
4 Journal of Cardiovascular Nursing x Month 2015
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or older. Both studies reported significant findings includ-
ing change in steps16 and changes in muscle-strengthening
activity14 and nonsignificant findings for change in
overall PA or total daily energy expenditure, based on
objective and self-report data. One study14 reported a
significant difference in muscle-strengthening activity
and a nonsignificant difference for moderate PA or total
daily expenditure. The other study16 focused on
strategies to increase walking and reported a significant
increase in steps, yet nonsignificant for overall PA in
hours per week. Increasing both aerobic activity and
muscle strengthening is important for older African
American women and older adults in general.
The use and benefit of interventions utilizing a the-
oretical framework are mixed. The review by Banks-
Wallace and Conn10 revealed an infrequent use of
theoretical frameworks, which are essential to interven-
tion studies.47 Theoretical frameworks have been em-
phasized as integral to behavioral and health science
research to guide intervention design and evaluation.47
This review revealed various theoretical frameworks that
were utilized in PA interventions for African American
women. In addition to theoretical frameworks, culturally
tailored interventions should be considered.11 Interven-
tions that are culturally tailored increase acceptability
by participants.11 The majority of culturally tailored inter-
ventions reported significant or mixed changes in PA.
This review revealed promising PA intervention strat-
egies for increasing PA in African American women.
As with the previous review,10 intervention components
TABLE Selected Intervention Strategies Providing Significant Increases in Physical Activity
Intervention Strategy
Theory based Included Social Cognitive Theory (SCT) conceptsVintervention group received six 1-h toolbox
classes (1 session/wk) focusing on fruit/vegetable consumption and physical activity30
8-wk Community-based walking program (75-min sessions at community center in evening and
church around noon) based on the Health Belief Model
Sessions included didactic, interactive, and small group processes35
Culturally tailored 24-wk Intervention (12 wk per phase)Vsessions included 1 h of physical activity and 12-h nutrition
education, cooking demonstrations, and social supportVculturally tailored intervention included
ethnically matched program staff, peer leaders/health coordinators recruited from each church,
and the intervention was held in a church setting43
6-mo Weight loss program focused on nutrition and physical activity; weekly group meetings
and supervised exercise sessions at a local community centerVculturally tailored intervention
included the following: participants chose the location and format of exercise sessions; participants
chose the content of group meetings, ethnically matched program staff, and social support; and
group participants shared low-fat meals prepared by participants (participants also discussed how
they reduced fat content for each meal)44
Theory based and culturally
tailored
Culture- and gender-specific intervention based on Transtheoretical Model (TTM), SCT, and the Person,
Extended Family, Neighborhood model. Facilitators led small groups that met for 90 min weekly
for 10 wk. Majority of facilitators were African American women. Goals were set related to nutrition,
physical activity, and stress management. Participants received a textbook and curriculum workbook.
Comparison group received a copy of the textbook provided to the intervention group.
Diabetes intervention program ‘‘New LifeI Choices for Healthy Living With Diabetes’’ focused on
nutrition, physical activity, and self-care behaviors and based on the TTM and SCT. Clinic-based
intervention consisted of 4 clinic visits. Community-based intervention consisted of 12 telephone
contacts with a community diabetes advisor and 3 group sessions. Three groups: group AVclinic
and community based, group BVclinic intervention only, and group CVminimal intervention (were
mailed pamphlets published by the American Diabetes Association)
African American women with type 2 diabetes participated in focus groups to evaluate cultural
aspects of the program19
Theory-based (SCT) nutrition and physical activity behavior intervention included individual counseling
session followed by eight 90-min group sessions. Telephone counseling contacts continued
through 36-wk gestation. Postpartum: participants received home visit and up to 3 counseling calls.
Culturally tailoredVgroup sessions co-led by African American research staff member
Culturally tailored, theory-based (TTM and SCT) intervention included telephone calls and printed
materials that addressed topics of concern for African American women. Intervention also
included 12 motivational, stage-matched ethnically tailored newsletters and up to 14 calls over 1 y20
Healthy lifestyle focusing on nutrition and physical activity (intervention was adapted from the
‘‘New LifeI Choices for Healthy Living With Diabetes’’19); 5-wk healthy lifestyle intervention
included 4 group and 1 individual sessions21
Theory-based (Social Ecological Model), culturally tailored nutrition and physical activity intervention
included 8 weekly 2-h sessions with ethnically matched community role models as guest instructors.
Intervention also included skills training in a balanced regular exercise regimen, nutrition education
focusing on a low-fat, complex carbohydrate-rich diet, social support, and incentives. Participants
received a 1-y free gymmembership and were able to invite 1 family member or friend to receive a 1-y
free membership as well (social support). Incentives included pedometers and exercise bands24
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included problem solving, social support, goal setting,
and group exercise. These intervention components have
been identified as effective ways to increase PA.10,29
Despite faith-based settings being a commonly used
site for interventions,10 few studies in this review were
identified as a faith-based setting or faith-based inter-
vention. Notably, mixed results were reported for faith-
based interventions and studies held in faith-based
settings. Faith communities have the potential to in-
fluence the health of African American women,39 par-
ticularly for those who consider their faith to be an
important part of their life.14,16 Future faith-based in-
tervention and faith-based setting studies are warranted.
In addition to faith-based intervention studies, group-
based and individually tailored interventions were iden-
tified. Various barriers to PA for African American women
have been reported including costs, child care/caregiving,
lack of safe places to exercise, hair maintenance, and lack
of time.11,42,48 Home-based programs are a promising
approach to increase PA while also eliminating several
potential PA barriers. Home-based programs included
in this review yield mixed results18,40,42 and signif-
icant changes in PA33 and PA adherence.29
Physical activity outcomes were most commonly mea-
sured by self-report. Moreover, various measurements
of PA were included in the review. Physical activity
measures included self-report questionnaires and ob-
jective measures such as pedometers, accelerometers,
6-minute walk test, and 1 study that utilized SenseWear
armbands. Objective measures may decrease the rate of
errors, specifically the potential to report inaccurate
PA levels with self-report questionnaires. Objective mea-
sures may also influence behavior change. For example,
research indicates that pedometers help to increase PA.49
Participants reported that increasing PA was the
most difficult behavior change.11 However, despite dif-
ficulty of behavior change, several studies reported high
participant satisfaction.19,34,35,42 This review identified
a diversity of study designs, interventions, and outcomes.
Several findings should be cautiously considered because
of their lack of a randomized controlled design or a
comparison group.11,20,27,33Y36,38,39,42Y44 Several studies
utilized a single-arm pre-post design29,33,34,37,38,42Y44 or
quasi-experimental design.11,30,40 In addition, several
studies included a small sample size.14,16,18,22,32Y35,38,39,42
Future studies should include a randomized controlled
design and objective PA measures. Examining partic-
ipation rates beyond the study would be an important
consideration for future studies. Although several studies
report significant results, additional studies focusing on
long-term PA maintenance are warranted. Most studies
in this review did not include a follow-up period beyond
the postintervention measurements. Of the 9 studies that
included a follow-up period for measurements, low
return for follow-up was identified as a limitation in
2 studies.25,26 One study23 reported significant differences
in vigorous and moderate PA at 6 months for the
intervention and control groups; however, at 18 months,
PA results were nonsignificant.50
Limitations
This review does not include abstracts, dissertations,
or studies referenced in other databases. A second lim-
itation is the limited number of studies that focused on
older African American women. As with the previous
review, small sample size was a common limitation.
Additional limitations include the use of self-report mea-
sures by most studies and the exclusion of indirect mea-
sures of PA including BMI and weight. However, this
review focused on direct measures of PA. Indirect mea-
sures of PA such as BMI and weight may be influenced
by dietary behaviors as well as PA10; therefore, indirect
measures were not a search criterion for this review.
Future Implications/Conclusion
Sixteen of the 32 studies included in this review focused on
PA only, whereas the other studies focused on PA and nu-
trition. Many studies did not include follow-up mea-
sures. Future studies that include measures beyond the
immediate postintervention measurement are warranted.
Many studies included self-report data that may be affected
by measurement errors, for example, PA overreporting.
Thus, also warranted are future studies using objective
measures entirely or studies that combine self-reports
with objective measurements. Moreover, future studies
including larger sample sizes, randomization, and con-
trol groups are needed. Since the Banks and Wallace10
review, intervention studies promoting PA focusing solely
on African American women have increased. This inte-
grative review provides important findings regarding the
current state of science for interventions promoting PA
within this specific population. Although more PA pro-
motion research is occurring with this population,
additional research is warranted. Intervention strategies
have the potential to increase PA in African American
women and reduce their risk of cardiovascular disease
and other chronic health conditions. Nurses, in particular
cardiovascular nurses, may use these findings to im-
prove the quality of existing practices and to generate
future research. Cardiovascular nurses, as well as other
healthcare providers, may use this review to identify
intervention strategies that will promote PA in African
American women.
Physical inactivity is an important modifiable risk
factor for obesity, diabetes, cardiovascular disease, and
other chronic health conditions. Intervention strategies
that promote PA in African American women are essen-
tial to reduce the risk of these preventable health con-
ditions and to reduce health disparities. Many studies in
this review revealed promising results. Further studies
6 Journal of Cardiovascular Nursing x Month 2015
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are needed to evaluate long-term outcomes and sustain-
able methods for PA behavior change.
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Introduction: Physical inactivity and obesity increase cardiometabolic risks including elevations 
in blood pressure, blood glucose, and cholesterol.  African American women have some of the 
highest rates of cardiometabolic risk factors leading to increasing risks of chronic health 
conditions. The purpose of this study was to examine the association of physical activity levels 
and selected cardiometabolic risk factors among African American women. 
Method:  A secondary data analysis was performed using REACH Risk Factor survey data 
(2001 - 2012) from African American women living in two coastal counties in the southeastern 
United States. African American women who reported a response to survey items pertaining to 
moderate or vigorous-intensity physical activity were included.  SPSS Complex samples 
procedures were used for descriptive statistics, chi-square analysis, and logistic regression. 
Results: A total of 4,160 African American women, most being overweight or obese, 
participated in the survey; of those 73.0% did not meet moderate-intensity physical activity 
recommendations, and 54.9% did not meet vigorous-intensity physical activity 
recommendations. Logistic regression models revealed statistically significant associations 
between diabetes, hyperlipidemia, and physical activity.  African American women without a 
history of diabetes and with a self-reported history of hyperlipidemia were more likely to meet 
vigorous-intensity PA recommendations than women with a history of diabetes and 
hyperlipidemia.  Further, there was an association between diabetes, hyperlipidemia, and fruit 
and vegetable consumption. 
Conclusion: This group of African American women reported a low rate of meeting 
recommendations for physical activity and fruit and vegetable consumption. Health-promoting 
strategies to improve these lifestyle behaviors in African American women are needed. 
 





Physical inactivity and sedentary lifestyle are major contributing factors for morbidity 
and mortality worldwide.
1
 Physical inactivity contributes to cardiovascular disease (CVD), type 
2 diabetes, hypertension, and other chronic health conditions. Physical inactivity is a public 
health concern for more than half of all adults,
2
 and African American women (AAW) have a 
higher prevalence of physical inactivity. In 2014 only 35.5% of AAW met PA guidelines, 
compared to 47.5% for African American men, 50.9% for Non-Hispanic White women, and 
56.4% for Non-Hispanic White men.
3
  In addition to having higher rates of physical inactivity, 
AAW have significant disparities for health conditions linked to insufficient PA.  
When compared to non-Hispanic White women, AAW have a higher rate of obesity, 
hypertension, diabetes, and mortality from diabetes and CVD. 
4-6
 Obesity, hypertension, and 
dyslipidemia are cardiometabolic risk (CMR) factors that increase the likelihood of developing 
stroke and/or CVD. Notably, AAW have the highest rate for several of these CMR factors that 
may result from lifestyle choices such as physical inactivity and nutrition behaviors such as not 
consuming enough fruits and vegetables; yet AAW represent the least studied population in 
research that examines PA levels and CMR with limited research focusing on PA interventions 
among AAW.
7
 The purpose of this secondary analysis was to determine the PA levels and the 
association of PA level and CMR in a sample of AAW in the South Carolina counties of 
Charleston and Georgetown who participated in the Racial and Ethnic Approaches to 
Community Health (REACH) Risk Factor Surveys.
8
 We hypothesized that PA level would be 
associated with prevalence of CMR factors. The secondary analysis study was guided by 
Pender’s Health Promotion Model (HPM) to examine individual characteristics (i.e. personal 
factors) and health-promoting behaviors such as being physically active, not smoking, and 






The research received exempt status from the Medical University of South Carolina 
Institutional Review Board and the Centers for Disease Control and Prevention.  A secondary 
data analysis of nine years of REACH 2010 and REACH U.S. Risk factor survey data (2001 – 
2012) was conducted for a sample of AAW living in the South Carolina counties of Charleston 
and Georgetown. AAW who responded to moderate or vigorous intensity PA survey items were 
included in the study data set. New data sets that adhered to the eligibility criteria were created 
for each year and then combined into one dataset for analysis. A ‘year’ variable was created 
within the combined dataset to allow separate data analysis for each year. The study examined 
PA patterns and whether an association occurred between level of PA and CMR factors, notably, 
hypertension, hyperlipidemia, obesity, and diabetes.   We also examined the association of CMR 
with lifestyle factors, in particular, smoking and fruit and vegetable consumption.  
REACH Methodology:  Data Sets 
This secondary analysis included REACH Risk Factor survey data from the Charleston 
and Georgetown Coalition.  In 1999, REACH was launched by the Centers for Disease Control 
and Prevention [CDC] as a response to the U.S. Department of Health and Human Services’ 
initiative to eliminate racial and ethnic disparities in health status.
8
 In response to the CDC 
REACH 2010 program, the Charleston and Georgetown Coalition, a diverse community-campus 
partnership, was established.
8
  REACH communities collaborated with CDC and their 
contractors to develop the REACH Risk Factor surveys that were administered annually in 21 
communities across the United States. The self-report questionnaires included questions 
regarding health status, health-care access, self-reported height and weight, fruit and vegetable 
intake, level of PA, cigarette smoking, and awareness of various health issues including diabetes, 
hypertension, cholesterol, and cardiovascular disease.
10
 REACH Risk Factor surveys used 
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complex sampling designs. The surveys were administered by in-person interviews, 
questionnaire mailings, and telephone interviews using random digit dialing (RDD) or a 




Physical activity refers to energy expenditure from body movements produced by skeletal 
muscles.
1
 This secondary data analysis examined self-reported PA categorized as moderate and 
vigorous. Moderate-intensity PA refers to activities that cause a small increase in breathing or 
heart rate (e.g., brisk walking, vacuuming, and gardening); vigorous-intensity PA refers to 
activities that cause a large increase in breathing or heart rate (e.g., running, aerobics, and heavy 
yard work). The American Heart Association (AHA) recommends 30 minutes or more of 
moderate-intensity aerobic activity at least five days per week or 25 minutes or more of 
vigorous-intensity aerobic activity at least three days per week.
12
 Participants self-reported the 
number of days and the number of minutes per day they participated in both moderate and 
vigorous PA.  For the purposes of the current analysis, AHA recommendations were used as the 
guideline for meeting PA.
12
 Physically active refers to those who are meeting PA guidelines.  
Participants also self-reported CMR factors including blood glucose, blood pressure, blood lipids 
(cholesterol), and weight. For the purposes of this study, elevated blood glucose refers to the 
participant’s self-reported history of diabetes. Prediabetes refers to a self-reported history of 
prediabetes. Hypertension refers to a self-reported history of hypertension. Prehypertension 
refers to a self-reported history of prehypertension. Hyperlipidemia refers to a self-reported 
history of high cholesterol. Weight and height were self-reported by participants. 
To obtain data regarding obesity, the BMI calculation recommended by the Centers for 
Disease Control and Prevention 
13
 was used: weight (lb) / [height (in)]
2
 X 703. BMI was reported 
as normal weight, overweight, and obese. Normal weight refers to a BMI between 18.5 to 24.9, 
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overweight refers to a BMI of 25.0 to 29.9, and obese refers to a BMI equal to or greater than 
30.0.
13,14
 Smoking status and consumption of fruits and vegetables were self-reported as well. 
Smoking status refers to whether participants were current smokers at the time of the study. The 
AHA recommends eight or more daily servings of fruit and vegetables.
15
 The United  States 
Department of Agriculture (USDA) recommends 1.5 to 2 cups of fruit and 2 to 2.5 cups of 
vegetables per day.
16
 For this analysis, daily consumption of fruits and vegetables were reported.  
Participants consuming at least 5 daily servings were considered to have met fruit and vegetable 
intake requirements. 
Data Analysis 
IBM SPSS Statistics for Windows, Version 22.0 (IBM Corp. 2013, Armonk, NY) were 
used for data analysis. Data were analyzed using SPSS Complex Samples Procedures (CP) that 
incorporate complex sampling designs, such as the one used for data collection of the REACH 
Risk Factor survey, to obtain accurate and reliable estimates of statistics and their standard errors 
of weighted data.  Descriptive statistics were calculated to characterize the participant sample.  
Pearson’s chi-square tests were performed to investigate the relationship between PA (moderate-
intensity and vigorous-intensity) and each of the CMR factors (BMI, hyperlipidemia, 
hypertension, and diabetes).  Further, Pearson’s chi-square tests were performed for additional 
lifestyle factors (i.e., smoking and consumption of fruit and vegetables) and CMR factors.  
Binary logistic regression was used to determine if a relationship existed between PA and each 
CMR variable. Specifically, logistic regression was performed to determine which independent 
variables were predictors for meeting PA recommendations in this sample of AAW. Logistic 
regression models included the four potential predictors (independent variables) separately: BMI, 
hyperlipidemia, hypertension, and diabetes.  A small number of smokers were overweight and 
self-reported a history of prediabetes, which led to invalid models when including both variables; 
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thus, a binary variable for diabetes was used comparing individuals with a history of prediabetes 
or diabetes to individuals without prediabetes or diabetes. The analysis controlled for the 
demographic variables age, education, and income. Additional logistic regressions were 
performed to examine two-way interactions of predictor variables to investigate potential effect 
moderation. Significant findings were determined using a significance level of 0.05. 
Results 
The sample population consisted of 4,160 AAW living in Charleston and Georgetown 
counties in South Carolina.  The mean age of the participants was 45.2 years (Table 1).  Almost 
half of the women (1954 [49.8%]) were employed, and 786 (13.8%) were retired.  Fifty-one 
percent of the women reported an income below $25,000. Most respondents (3130 [79.4%]) 
reported not having a history of diabetes, while 17.2% self-reported having diabetes.  A self-
reported history of hyperlipidemia and hypertension occurred more commonly in this sample, 
35.9% and 43.3%, respectively.  Most women were either obese (1826 [43.2%]) or overweight 
(1276 [30.0%]) with a mean BMI of 30 [kg/m
2
] for the entire sample.  The majority of women 
did not meet moderate-intensity or vigorous-intensity PA recommendations, 73.0% and 54.9%, 
respectively. Appendix 2 provides percentages for each CMR factor per year (i.e. weight, 
hypertension, hyperlipidemia, diabetes, and PA).  Notably, most women were overweight or 
obese for each year of the REACH Risk Factor surveys.  Furthermore, the percentage of women 
who reported a history of diabetes increased from year 1 to year 9. 
CP Pearson chi-square analyses (table 2) demonstrated a statistically significant 
association between a self-reported history of hypertension and whether participants met AHA 
recommendations for moderate-intensity PA (X
2 
(1) = 6.3, p = .029).  AAW with a self-reported 
history of hypertension were more likely to not meet moderate-intensity PA recommendations. 
AAW without a history of hypertension were more likely to meet PA recommendations when 
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compared to AAW with a history of hypertension. Similarly, there was a significant association 
between a self-reported history of hypertension and whether participants met AHA 
recommendations for vigorous-intensity PA (X
2 
(1) = 9.13, p = .007).  AAW without a self-
reported history of hypertension were more likely to meet vigorous-intensity PA 
recommendations. CP logistic regression was performed to examine the relationship of each 
predictor variable with PA.  Furthermore, two-way interactions between predictor variables were 
examined.  Separate logistic regressions were performed for moderate-intensity PA and 
vigorous-intensity PA as dependent variables.  The odds of meeting moderate-intensity PA 
recommendations were 1.3 times higher in those without a self-reported history of hypertension 
versus those with a history of hypertension (p =.016).  The odds of meeting vigorous-intensity 
PA recommendations were 1.3 times higher in those without a self-reported history of 
hypertension compared to those with a history of hypertension (p =.016).  There were no 
significant associations between PA and diabetes or between PA and cholesterol. Interestingly, 
there was a statistically significant interaction between diabetes and cholesterol, indicating that 
the effect of diabetes history on vigorous intensity PA differed depending on coexistence of 
hyperlipidemia (and vice versa). Women without a history of diabetes or with prediabetes and 
with a self-reported history of hyperlipidemia were more likely to meet vigorous-intensity PA 
recommendations versus women with a history of diabetes and hyperlipidemia.  Table 3 reports 
odds ratios and confidence intervals for each CMR factor. 
Results from CP Pearson chi-square analysis for lifestyle factors are reported in table 2. 
CP Pearson chi-square demonstrated a statistically significant association between weight and 
smoking status (X
2 
(1) = 8.12, p = .013). Obese AAW were more likely to not smoke than AAW 
who were not obese. There was a significant association between self-reported history of 
prehypertension and whether participants smoked (X
2 
(1) = 15.56, p = .000). CP logistic 
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regression was performed controlling for age, education, and income; the results supported the 
chi-square analysis.  For women with a history of prehypertension, the odds of smoking were 3.1 
times higher than for women without a history of prehypertension (p = .001). 
There was a statistically significant association between weight and whether participants 
met fruit/vegetable recommendations (X
2 
(1) = 5.92, p = .034).  The odds of not meeting fruit 
and vegetable recommendations were 1.2 times higher in those who were obese compared to 
those who were not obese (p = .034).  There was no significant association for diabetes.  
However, there was a significant association for hyperlipidemia and between the interaction of 
diabetes and hyperlipidemia for fruit and vegetable consumption.  Women with a history of 
prediabetes and no hyperlipidemia were more likely to meet fruit and vegetable intake 
recommendations compared to women with prediabetes with hyperlipidemia and compared to 
women with or without a history of diabetes (Figure 2).  Those with a history of diabetes and 
hyperlipidemia were less likely to meet fruit and vegetable recommendations compared to those 
with a history of prediabetes and hyperlipidemia.  Results from complex samples logistic 
regression models are reported in Table 3. 
Discussion 
Previous research indicated that AAW have a low rate of meeting PA 
recommendations.
17
 The findings in this secondary analysis are consistent with previous 
research, with AAW in the sample having a low percentage of meeting PA recommendations. 
Interestingly, more AAW in this sample met recommendations for vigorous-intensity PA than 
moderate-intensity PA. Findings indicate that 73.0% of participants did not meet moderate-
intensity, and 54.9% did not meet vigorous-intensity PA recommendations. This finding may be 
related to the recommended number of minutes and days per week.  Guidelines advise 25 
minutes of vigorous-intensity PA on at least 3 days and 30 minutes of moderate-intensity PA on 
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at least 5 days. It is important to note that participants responded to moderate-intensity and 
vigorous-intensity PA survey items based on their fitness level. It is possible that participants 
may be deconditioned; thus, any participation in PA might have been considered vigorous-
intensity. 
Research indicates that PA is a protective factor, and individuals meeting PA 
recommendations may have a lower mortality risk compared to those not meeting PA 
recommendations.
18
  In our study, AAW without a history of hypertension were more likely to 
meet moderate-intensity PA and vigorous-intensity PA recommendations. The findings indicate 
that 25% of AAW with hypertension and 28.4% of AAW without hypertension met moderate-
intensity PA recommendations.  These findings are similar for vigorous-intensity for those with 
hypertension (40.4%) and those without hypertension (47.7%). Hypertension was one of the 
most common self-reported health conditions in this study (43.3%), a similar finding in previous 
research.
17
 Although there was a statistically significant association between hypertension and 
PA, it is important to note that AAW self-reported PA and history of hypertension. It is possible 
that AAW participating in this study over reported or under reported PA behaviors. From a 
public health standpoint, increasing PA would benefit both women without hypertension and 
women with a history of hypertension or prehypertension. 
In addition to PA, lifestyle behaviors include smoking status and the consumption of 
fruits and vegetables.  Most women in this study had never smoked (71.2%), a health promoting 
behavior that is similar to previous research.
19
 Women in this study without a history of 
prehypertension were less likely to smoke compared to women with a history of prehypertension. 
The current study revealed that most participants did not consume enough fruits and vegetables, 
a finding similar to previous studies.
20
 Increasing fruit and vegetable consumption would be 
important to help decrease obesity, hyperlipidemia, and other health conditions.  Previous 
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research indicates that a high intake of fruit and vegetable consumption corresponds with a lower 
LDL level.
21
  In the current study, women with prediabetes and no history of hyperlipidemia 
were more likely to meet fruit and vegetable recommendations when compared to women with 
prediabetes and a history of hyperlipidemia. Further, obese women were less likely to meet fruit 
and vegetable recommendations. Promoting healthy food choices is important from a public 
health standpoint.  Promoting healthy lifestyle behaviors, such as fruit and vegetable 
consumption, also requires consideration of contributing factors. Factors associated with fruit 
and vegetable consumption may include a need for nutrition education or greater awareness, 
cost, and access to healthy food choices.
22
 
A limitation of the current study is the use of self-reported data, due to the potential for 
providing socially acceptable responses or inaccurately reporting data. Further, self-reported data 
did not include information regarding whether participants with hypertension, diabetes, or 
hyperlipidemia were controlled. Future studies should include questions regarding whether the 
participant’s self-reported health condition is under control. Also, future studies should obtain 
data regarding when participants started participating in PA. It is possible that AAW in this 
sample had recently started participating in PA, which may not reflect their prior pattern of PA. 
A second limitation is that results may not be generalized to other geographic locations as well as 
to recruited individuals who did not participate in REACH Risk factor survey administration. It 
is possible that AAW participating in the surveys do not represent women who declined to 
participate. A third limitation is that it is possible that AAW in this sample participated more 
than once, since the REACH Risk Factor survey was administered annually. 
Despite these limitations, this secondary analysis provides essential information 
regarding PA levels and the association of PA and CMR factors among a large sample of AAW 
in two coastal communities in the Southeastern United States. The findings from this secondary 
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analysis have public health implications because they provide data regarding health promoting 
behaviors and self-reported history of chronic health conditions over a nine year period.  
Previous research indicates that AAW with a high rate of physical inactivity and chronic health 
conditions are an understudied population in research promoting PA.
7
 Further studies examining 
PA and CMR factors and PA promotion strategies among AAW are warranted. Research studies 
examining strategies to promote PA should examine the influence of PA on CMR as well. 
Lifestyle behaviors such as physical inactivity and low fruit and vegetable consumption 
are risk factors for various chronic health conditions.  These lifestyle behaviors coupled with 
CMR risk factors, such as diabetes, obesity, hyperlipidemia, and hypertension, further increase 
an individual’s likelihood of developing stroke or CVD.  AAW typically do not consume enough 
fruits and vegetables and have a high rate of physical inactivity and overweight/obesity.  
Therefore, health care providers are advised to assess CMR, PA status, smoking status, and daily 
consumption of fruits and vegetables routinely. Health care providers also should identify 
barriers and facilitators for participating in health-promoting behaviors. Promoting healthy 
behaviors is essential, e.g., in particular consuming the daily recommended amounts of fruits and 
vegetables and participating in PA. Providers also are encouraged to promote awareness among 
AAW regarding recommended guidelines as well as health implications that may result from not 
engaging in health-promoting behaviors. Further research that focuses on increasing health 
promoting behaviors among AAW and examines the association of these behaviors on CMR 
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Table 1. Demographic and survey data for participants (all years combined) 
Characteristic N (%) 
Age (mean [SEM]) 45.2 (1.0) 
Education   
     Kindergarten or less 4 (0.1%) 
     Elementary 137 (2.8%) 
     Some high school 443 (11.1%) 
    High school graduate 1401 (34.2%) 
    Some college 1231 (30.6%) 
    College graduate 933 (21.2%) 
Income  
  < $25,000 2054 (51%) 
 $25,000 to < $50,000 1169 (28.9%) 
 >$50,000 654 (14.5%) 
Employment  
    Employed for wages 
    Self-employed 
    Out of work (> 1year) 
    Out of work (< 1year) 
    Homemaker 
    Student 
    Retired 










    Diabetes  








    Hypertension  2079 (43.3%) 
    Hyperlipidemia  1413 (35.9%) 
Fruit & vegetable  
    Less than 1 per day or never 191 (5.2%) 
    1 to less than 3 times per day 1377 (34.3%) 
    3 to less than 5 times per day 1325 (30.8%) 
    5 or more times per day             1228 (29.1%) 
Physical activity recommendations  
    Moderate-intensity                   
 Met 1050 (27.0%) 
 Not met 2953 (73.0%) 
    Vigorous-intensity  
 Met            735 (45.1%) 
 Not met 942 (54.9%) 
Body Mass Index (BMI)  
    Normal 
    Overweight 
    Obese 
Smoking status 
     Current smoker 
           Smokes everyday 
           Smokes some days 
     Former smoker 












Table 2. Associations between lifestyle factors and self-reported cardiometabolic risk factors 
 Current Smoker 
N (%) 


























 No diabetes (reference category) 
 Prediabetes 
 History of diabetes 





















 Hyperlipidemia 176 (13.4%) 1222 (86.6%) .02 .905 
Hypertension 
  No hypertension (reference 
category) 
  Prehypertension 




















































 No diabetes (reference category) 
 Prediabetes 
 History of diabetes 






















Hyperlipidemia 1010 (74.2%) 343 (25.8%) .64 .481 
Hypertension 
  No hypertension (reference 
category) 
  Prehypertension 




















































 No diabetes (reference category) 
 Prediabetes 
 History of diabetes 


























  No hypertension (reference 
category) 
  Prehypertension 




















































 No diabetes (reference category) 
 Prediabetes 
 History of diabetes 





















Hyperlipidemia 969 (70.3%) 423 (29.7%) .091 .786 
Hypertension 
  No hypertension (reference 
category) 


























Table 3. Logistic regression predicting lifestyle behaviors from self-reported cardiometabolic risk factors. 
Results for main factors were determined from bivariate models; modeling of interaction terms included the main 
factors 




Odds Ratio  95% CI  
(lower, upper) 
Smoking status       
Obese  -.25 (.33) 3.25 .197 .78 .41, 1.51 
Diabetes  .42 (.16) 2.54 .281 .66 .48, .91 
Hyperlipidemia .21 (.18) .03 .855 1.24 .87, 1.76 
Hypertension  -.39 (.27) 12.57 .002 .67 .39, 1.15 
Hyperlipidemia*Diabetes .30 (.28) 1.11 .574 1.35 .77, 2.35 
Hyperlipidemia*Hypertension -.09 (.26) 1.25 .536 .91 .55, 1.51 
Hyperlipidemia*Obese .00 (.30) 5.14 .077 1.00 .55, 1.82 
Diabetes*Hypertension .62 (.30) 7.95 .093 1.85 1.03, 3.33 
Diabetes*Obese -.14 (.36) 2.77 .250 .87 .43, 1.75 
Hypertension*Obese -.19 (.26) 4.87 .301 .83 .49, 1.38 
Fruit & Vegetable Consumption       
Obese -.05 (.16) .69 .709 .95 .69, 1.31 
Diabetes  .23 (.14) 5.63 .060 1.26 .96, 1.66 
Hyperlipidemia .06 (.18) 5.97 .015 1.06 .75, 1.49 
Hypertension   .33 (.13) 1.60 .449 1.39 1.08, 1.78 
Hyperlipidemia*Diabetes -.13 (.21) 6.57 .037 .87 .58, 1.30 
Hyperlipidemia*Hypertension -.08 (.19) .22 .898 .92 .63, 1.34 
Hyperlipidemia*Obese -.34 (.24) 2.29 .318 .72 .45, 1.15 
Diabetes*Hypertension -.64 (.23) 8.06 .089 .53 .34, .83 
Diabetes*Obese -.04 (.29) 1.10 .894 .96 .55, 1.70 
Hypertension*Obese -.32 (.22) 5.72 .221 .73 .47, 1.11 
Moderate-intensity PA       
Obese .43 (.29) .23 .893 1.53 .87, 2.70 
Diabetes  .26 (.15) 2.33 .312 1.30 .97, 1.75 
Hyperlipidemia -.03 (.12) .11 .739 .98 .77, 1.24 
Hypertension  .27 (.16) 8.30 .016 1.3 .95, 1.79 
Hyperlipidemia*Diabetes .23 (.23) 1.04 .594 1.26 .80, 1.98 
Hyperlipidemia*Hypertension -.01 (.20) .21 .901 .99 .67, 1.47 
Hyperlipidemia*Obese -.17 (.26) 3.27 .195 .85 .51, 1.40 
Diabetes*Hypertension -.24 (.25) 7.08 .132 .79 .48, 1.29 
Diabetes*Obese -.520 (.313 3.60 .463 .59 .32, 1.10 
Hypertension*Obese .08 (.23) 1.87 .759 1.09 .69, 1.71 
Vigorous-intensity PA       
Obese .06 (.42) 2.88 .237 1.06 .47, 2.42 
Diabetes  -.03 (.22) 6.08 .048 .97 .63, 1.49 
Hyperlipidemia .26 (.18) .13 .717 1.29 .91, 1.84 
Hypertension   -.25 (.22) 8.24 .016 .78 .51, 1.19 
Hyperlipidemia*Diabetes -.85 (.34) 6.18 .045 .43 .22, .84  
Hyperlipidemia*Hypertension -.27 (.28) 1.37 .505 .77 .45, 1.32 
Hyperlipidemia*Obese -.23 (.35) 1.99 .369 .80 .40, 1.60 
Diabetes*Hypertension .34 (.37) 3.38 .496 1.40 .68, 2.89 
Diabetes*Obese -.19 (.45) 5.07 .280 .83 .34, 2.01 
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Physical inactivity can have major implications for cardiovascular disease and diabetes, which 
are leading causes of morbidity among African American women. African American women 
have the highest rate of physical inactivity and obesity when compared to other gender/ethnic 
groups. This feasibility study examined physical activity (PA) levels and cardiometabolic risk 
(CMR) factors in African American women as well as acceptability and implementation of 
community-based screening using a modified Racial and Ethnic Approaches to Community 
Health (REACH) Risk Factor self-report survey. Participants (n = 32) included African 
American/Black women, 21 years of age or older, who attended health screening events in rural 
upstate counties of South Carolina. Women who consented to participate in the study agreed to 
allow their health screening results, survey responses, and evaluation survey responses to be used 
for research purposes. Hypertension and hyperlipidemia were the most commonly self-reported 
health conditions. Most participants reported their physical activity level as not meeting the 
American Heart Association’s moderate-intensity or vigorous-intensity PA recommendations. 
Overall, participants were satisfied with their health screening experience and indicated that they 
would participate in future screenings. Findings from this study demonstrated the feasibility of 
community-based CMR screenings using a modified REACH Risk factor survey and linking 
participants to follow-up primary care. 
 





 Cardiovascular disease (CVD) is one of the leading causes of death for men and women, 
with one in four deaths attributed to CVD (Centers for Disease Control and Prevention [CDC], 
2015a, 2015b). Death from cardiovascular disease and stroke accounts for one out of every three 
deaths in women (American Heart Association [AHA], 2016). When compared to non-Hispanic 
White women, African American women (AAW) have a higher prevalence of heart disease.  In 
2013, death rates from cardiovascular disease were 176.4 and 134.6 per 100,000 for AAW and 
Non-Hispanic White women, respectively (Office of Minority Health [OMH], 2016).  Further, 
AAW have a higher prevalence of cardiometabolic risks (CMR) associated with cardiovascular 
disease.  Cardiometabolic risk includes factors such as hypertension, dyslipidemia, and obesity, 
which increase an individual’s overall risk for developing diabetes, stroke, and/or CVD (Ruilope, 
Sierra, Segura, & Garcia-Donaire, 2007).  Dyslipidemia refers to elevated low-density 
lipoproteins (LDL), elevated triglycerides, and/or a decreased level of high-density lipoprotein 
(HDL). Cardiometabolic risk increases when individuals have more than one risk factor.   
Microalbuminuria has gained attention as a marker for CVD (Currie & Delles, 2013; Jarraya et 
al., 2013; Weir, 2007) and it is an early indicator of chronic kidney disease (CKD) (Jarraya et al., 
2013). Further, lifestyle choices such as poor diet, physical inactivity, and smoking are 
contributing factors to CMR.  Unhealthy eating habits, such as a diet that is not rich in fruits and 
vegetables, contribute to chronic health conditions.  Currently, 76% and 87% of US adults do not 
meet the recommendations for fruit and vegetable intake, respectively (Moore & Thompson, 
2015).  The daily recommendations are 2 to 2.5 cups of vegetables and 1.5 to 2 cups of fruit for 
women depending on their age (United States Department of Agriculture [USDA], n.d.). 
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Physical activity (PA), a health-promoting behavior, refers to “any bodily movement 
produced by skeletal muscles that requires energy expenditure” (World Health Organization 
[WHO], 2014).  Current PA guidelines recommend at least 30 minutes of moderate-intensity 
aerobic activity on at least five days per week or at least 25 minutes of vigorous-intensity aerobic 
activity on at least three days per week and at least two days per week of muscle-strengthening 
activity (AHA, 2015a). More than 80% of U.S. adults do not meet PA guidelines (U.S. 
Department of Health and Human Services, 2016) and AAW have the highest rate of physical 
inactivity (Go, 2014; Lee, 2010).  This feasibility study examined 1) the feasibility, acceptability, 
and implementation of community-based screening using a modified REACH Risk Factor self-
report survey; and 2) PA levels and cardiometabolic risk factors among AAW in a rural region of 
South Carolina that lacked PA and CMR data.  
Theoretical Framework 
  This research used Pender’s Health Promotion Model (HPM), which examines health-
promoting behavior (Sakraida, 2014). PA as a health-promoting behavior refers to action 
outcomes that focus on positive health outcomes (Sakraida, 2014).  Several studies have used the 
HPM as a framework for promoting health or examining health-promoting behaviors of African 
Americans (Edmonds, 2010; R. L. Johnson, 2005; Newell-Withrow, 2000) and for promoting PA 
among AAW (Anderson & Pullen, 2013).  In the HPM, personal factors are categorized as 
biological, psychological, and sociocultural.  The following concepts from the HPM were used 
for this study: personal factors (socio-cultural and biological) and health-promoting behaviors.   
Personal socio-cultural factors included race, education, and income level. Personal biological 
factors included age, body mass index (BMI), lipids, glucose/A1C, blood pressure, waist 
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circumference, and microalbumin.   Health promoting lifestyle behaviors included PA, 
consumption of fruits and vegetables, and not smoking (Figure 1). 
This feasibility study examined feasibility, acceptability, and implementation of 
community-based screening using a modified REACH Risk Factor Survey, as well as subsequent 
linkage to primary care for those who did not have a primary care provider. Also examined were 
reported PA levels and factors that contribute to CMR, specifically, 1) capillary glucose, 2) BMI, 
3) blood pressure (BP), 4) lipids, 5) smoking, and 6) fruit and vegetable consumption among 
AAW living in rural upstate South Carolina. In addition, urine microalbumin levels were 
examined for women with risk factors including self-reported history of hypertension or diabetes 
(U.S. Preventive Services Task Force, 2014). 
Methods 
Following Institutional Review Board approval of this feasibility study by the Medical 
University of South Carolina (MUSC), a convenience sample of AAW attending community 
health screenings was recruited, and women agreeing to participate completed the informed 
consent process. Participants consented to the use of their health screening results and survey 
results for research purposes. Health screening results were obtained for capillary glucose, A1C, 
blood pressure, BMI, waist circumference, lipids, and urine microalbumin.  Exclusion criteria for 
urine microalbumin testing included women with a history of kidney disease or kidney failure or 
currently experiencing urinary tract infection, hematuria, or menstruation. 
Setting/Participant Recruitment 
Health screening events occurred at two local African American churches and one senior 
center in rural upstate South Carolina. The health screening events were advertised through word 
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of mouth, flyers, church bulletins, a local newspaper, a local community events calendar, and a 
local radio station.  Flyers were e-mailed or printed for dissemination throughout the community 
including other churches, a community health clinic, and two health department locations.  The 
events were open to church members and members of the senior center, as well as other 
individuals from the community.  The following inclusion criteria guided participant selection: 
African American/Black women, 21 years of age or older, and resident of the specified county.  
Health screening participants who met those eligibility criteria and consented to participate were 
enrolled in the study. Participants consented to the anonymous use of their modified REACH 
Risk Factor survey responses, health screening evaluation survey responses, and results of their 
health screenings for research purposes.  Health screenings included data on blood pressure, 
fasting or random blood glucose, A1C, BMI, waist circumference, blood lipids, and urine 
microalbumin. 
Measures 
Feasibility, Acceptability, and Implementation Measures 
Feasibility was assessed using the organizing framework presented by Tickle-Degnen 
(2013);  the following questions were addressed.  Did the number of recruited participants meet 
expectations?  Were eligibility criteria clear and sufficient? Field notes were maintained to 
evaluate participant recruitment and eligibility criteria.  Also, acceptability and implementation 
of the health screening events were examined.  Survey responses were used to assess 
acceptability, implementation of community-based screening, and the use of the modified 
REACH Risk Factor survey.  Health screening participants completed an 8 – item Likert scale 
participant survey to rate satisfaction and acceptability. Satisfaction is an outcome interest of 
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acceptability (Bowen et al., 2009). Survey items included the participants’ rating of their 
satisfaction with health screening.  Acceptability of health screening refers to how individuals 
reacted to or felt about the screening. Field notes summarized implementation of the health 
screening to assess resources.  The following questions related to resource assessment: Did the 
facility have the physical capacity to handle the number of health screening participants?  Did 
the health screening events have adequate personnel to handle the number of health screening 
participants?  Were referrals made for all participants who needed a primary care provider? 
Modified REACH Risk Factor Survey 
 This feasibility study included the use of Racial and Ethnic Approaches to Community 
Health (REACH) Risk Factor self-report survey items that examine health-promoting behaviors 
such as PA, smoking history, and fruit and vegetable consumption. REACH was launched by the 
CDC to focus on eliminating health disparities issues among ethnic minority populations (source 
deleted for blinded review; Liao et al., 2004).  REACH Risk Factor surveys are the largest 
community-based surveys that focus on ethnic minority populations and have been administered 
by in-person interviews, questionnaire mailings, and telephone interviews (Liao et al., 2011).  
REACH Risk factor survey items are similar to those in the Healthy Lifestyles Profile II, a 
commonly used scale for examining health-promoting behaviors found in Pender’s Health 
Promotion Model (Sakraida, 2014). All participants completed a modified version of the 
REACH Risk Factor Survey, consisting of 56 of the original 95 items. Questions included self-
reported PA, fruit and vegetable consumption, smoking status, history of hypertension, history of 
diabetes, and history of hyperlipidemia.  PA was reported as moderate-intensity and vigorous-
intensity.  Moderate-intensity PA refers to activities that cause a small increase in breathing or 
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heart rate (e.g., brisk walking, vacuuming, and gardening). Vigorous-intensity PA refers to 
activities that cause a large increase in breathing or heart rate (e.g., running, aerobics, and heavy 
yard work).  Participants self-reported the number of days and the number of minutes per day 
they engaged in either moderate and/or vigorous PA.  For the purposes of this study, 30 minutes 
of moderate-intensity PA on at least 5 days or 25 minutes of vigorous-intensity PA for at least 3 
days (AHA, 2015a) were used as the guideline for meeting PA requirements and for categorizing 
participants as physically active/inactive.  Physically inactive individuals refer to those who are 
not meeting PA recommendations (New York State Department of Health, 1999; WHO, 2016).  
Participants also self-reported a history of CMR factors including blood glucose, blood pressure, 
and blood lipids (cholesterol).  Diabetes refers to the patient self-reporting a history of diabetes.  
Hypertension refers to a self-reported history of high blood pressure. Hyperlipidemia refers to a 
self-reported history of high cholesterol. Smoking status and consumption of fruits and 
vegetables were self-reported as well.  Smoking status refers to whether participants are current 
smokers. USDA (n.d.) guidelines were used to determine whether participants met 
recommendations for fruit and vegetable consumption. 
Objective Measures 
Objective measures obtained from health screening records included blood pressure, 
fasting blood glucose or random blood glucose, A1C, waist circumference, BMI, blood lipids, 
and urine microalbumin.  Omron BP791IT monitors were used to measure blood pressure. 
Random urine samples for microalbumin were measured using microalbumin test strips.  Alere 
Cholestech (Alere Cholestech LDX® System) was used for lipid and glucose measures and DCA 
Vantage Analyzer (DCA Vantage Analyzer; Siemens Medical Solutions; Malvern, PA) were 
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used for A1C measures.  Additional equipment included digital scales for weight measurements, 
stadiometer for height, and waist circumference was measured at the umbilicus to the nearest 
half inch using a tape measure.  The specific CMR factors or variables included hypertension, 
obesity, increased glucose, and hyperlipidemia.  Hypertension, or elevated blood pressure, refers 
to a systolic blood pressure of 140 mm/Hg or higher or a diastolic blood pressure of 90 mm/Hg 
or higher (AHA, 2015b). The CDC guidelines for overweight and obesity were used.  
Overweight refers to a BMI of 25.0 to 29.9 kg/m
2
, and obesity refers to a BMI of 30 kg/m
2 
or 
higher (CDC, 2012).  Increased waist circumference refers to measures greater than 35 cm 
(measured at the umbilicus) for women.  Elevated blood glucose refers to a fasting blood glucose 
≥ 100mg/dl, a random blood glucose ≥ 140 mg/dl, or an A1C > 5.7% (American Diabetes 
Association [ADA], 2015). An A1C > 7% is considered elevated for persons with diabetes.  
Blood lipids (cholesterol) included total cholesterol, low-density lipoproteins (LDL), 
high-density lipoproteins (HDL), and triglycerides.  Hyperlipidemia refers to elevated lipids 
(LDL and triglyceride levels).  Elevated LDL refers to levels ≥ 190 mg/dl (≥ 70 mg/dl for 
persons with a history of heart disease) and elevated triglycerides refer to levels ≥ 150 mg/dl 
(Stone et al., 2013; AHA, 2015c). AAW with a history of hypertension or diabetes were screened 
for microalbuminuria (U.S. Preventive Services Task Force, 2014). Including the feasibility of 
screening for microalbuminuria was essential given the increased risk of CVD for AAW with 
CMR factors. Microalbumininuria refers to an elevated microalbumin level in urine.  Urine 





Data collected through field notes were maintained by the primary researcher and 
analyzed to evaluate feasibility outcomes.  Health screening and survey data were entered into 
REDCap by the primary investigator. Data were reviewed to ensure accuracy with data entry and 
then downloaded into SPSS version 22.0 (IBM Corp. 2013, Armonk, NY) for data analysis.  
Data were reviewed to identify missing data.  Further, documents for health screening results and 
survey responses were reviewed for missing results/responses.  Upon reviewing the participants’ 
documents, absent data were identified as missing completely at random due to no pattern for 
missing data and some data missing due to skip patterns in the survey. Cases were omitted from 
the analysis on a variable-by-variable basis.  Descriptive statistics were performed for 
demographic variables and CMR variables (i.e. smoking, fruit and vegetable consumption, PA, 
self-report of diabetes, hypertension, and hyperlipidemia).  The feasibility study also assessed the 
following objective clinical variables: urine microalbumin, glucose, A1C, lipids, systolic and 
diastolic blood pressure, waist circumference, and BMI.  Mann-Whitney tests were performed to 
determine whether significant differences in objective CMR factors existed for participants 
meeting AHA recommendations versus those not meeting AHA recommendations. 
Results 
Descriptive Statistics (Sample Demographics) 
The sample consisted of 32 AAW with a mean age of 57.2 years.  Most of the 
participants were retired or were employed for wages, 50% (n = 16) and 28.1% (n = 9), 
respectively.  Almost a third of participants had completed high school or earned their GED (n = 
10; 31.3%) while 25% (n = 8) were college graduates.  Twenty-four participants reported their 
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income level.  Of those, seven participants (29.2%) earned less than $10,000 per year. 
Demographic information is provided in Table 1. 
Feasibility outcomes 
Recruitment expectations were not met.  The recruitment goal was 60 AAW participating 
in health screening events.  Out of 35 approached, a total of 32 AAW (91%) agreed to participate 
in the feasibility study.  During the first health screening, 15 AAW were recruited with 14 
consenting to participate.  Ten AAW were recruited from the second health screening event with 
8 consenting to participate.  During the third health event, 10 AAW were recruited and agreed to 
participate in the study.  Eligibility criteria were clear and sufficient for participants as well as 
health screening personnel.  Each health screening site was examined to determine if the physical 
capacity could handle the number of health screening participants.  All three sites had the 
physical capacity to accommodate the number of health screening participants.  Adequate health 
screening personnel were available to handle the number of health screening participants.  In 
addition to health screening personnel, a representative from a local primary health care office 
was present.  Health screening participants in need of a medical home were referred to this 
representative to discuss services provided and to start the process for scheduling an 
appointment.  Three participants from the health screening events who wanted to be linked to 
primary care received follow-up appointments after the health screening event.  Follow-up phone 
calls were provided to women who had elevated health screening results (blood pressure, 
glucose/A1C, and/or cholesterol).  Phone calls included a brief discussion of the participant’s 
elevated health screening result(s) and understanding of education provided during the health 
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screening event.  Discussion also included the participant’s plan for following up with their 
primary care provider.  
 Overall, participants were satisfied with the health screening with a 90% response rate 
(29 out of 32 participants completed the evaluation).  Participants strongly agreed (79.3%) or 
agreed (20.7%) that they were satisfied with the types of screenings provided, while 65.5% 
strongly agreed and 34.5% agreed that they were satisfied with the amount of time it took to 
complete the health screening.  One of the survey items evaluated participants’ satisfaction with 
the amount of time to complete the REACH survey. Overall, 62.1% of respondents strongly 
agreed, 31% agreed, and 3.4% disagreed with being satisfied with the amount of time to 
complete the survey. One participant did not respond to this item.  Participants strongly agreed 
(72.4%) or agreed (27.6%) that their health screening results were explained to them.  All 
participants who responded indicated that they felt comfortable asking questions, and they 
understood their health screening results.  Notably, all participants who completed the participant 
evaluation indicated that they would participate in future health screenings and were satisfied 
with their health screening experience. 
Physical activity levels reported 
Twenty-eight women responded to the moderate-intensity PA survey item.  Nineteen 
women (59.4%) reported participating in moderate-intensity PA.  Of 29 participants responding 
to the vigorous-intensity PA survey item, 10 (31.3%) reported participating in vigorous-intensity 
PA. The mean daily PA participation was 51.0 minutes for moderate-intensity and 32.7 minutes 
for vigorous-intensity, respectively.  Based on AHA recommendations, 5 women (15.6%) met 
moderate-intensity and 5 women (15.6%) met vigorous-intensity PA recommendations.  There 
57  
 
were a total of 9 women meeting AHA recommendations, one participant met both moderate-
intensity and vigorous-intensity PA recommendations. 
CMR factors 
Seven (21.9%) women reported a history of diabetes and 14 (43.8%) reported a history of 
hyperlipidemia (Table 1).  A1C levels > 7% are considered elevated for persons with diabetes 
and levels ≥ 5.7% are considered elevated for those without diabetes.  The mean A1C level for 
women with a history of diabetes was 6.7. Further, two women with a history of diabetes had an 
elevated A1C level (A1C > 7%).  The mean A1C level for women without a history of diabetes 
was 5.6%. There were 23 women without a history of diabetes, and 11 of the 23 had an elevated 
A1C level (≥ 5.7%). Two (6.3%) women reported a history of prediabetes.  Hypertension was 
self-reported by 22 (68.8%) women, with 19 of those 22 (59.4%) women currently taking blood 
pressure medications.  Six women reported a history of diabetes and hypertension, while 2 of 
these women also reported a history of high cholesterol.  The majority of participants were obese 
(68.8%), and most participants (80.6%) had an increased waist circumference.  Two (6.3%) 
women reported a history of stroke. Table 2 provides additional information regarding CMR 
factors. 
Relationship between PA level and CMR factors 
Differences in CMR factors between participants meeting and not meeting AHA 
recommendations were examined using Mann-Whitney tests.  Systolic blood pressure for those 
meeting moderate-intensity recommendations (Median = 146) was significantly higher than 
those not meeting moderate-intensity recommendations (Median = 133.5; U = 25.0; p = .031, 
Table 3).  Similarly, diastolic blood pressure for those meeting moderate-intensity 
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recommendations (Median= 99) was significantly higher than those not meeting moderate-
intensity recommendations (Median = 82.5; U = 20.0; p = .013.  No statistically significant 
differences in CMR factors for those meeting and not meeting vigorous-intensity PA 
recommendations were observed in this sample. Tables 3 and 4 report Mann-Whitney test results 
for moderate and vigorous PA, respectively. 
Discussion 
The current study examined the feasibility, acceptability, and implementation of 
community-based screening. It is important to note that there are limitations with this study.  One 
limitation is the sample size.  Additional research with a larger sample size is warranted. 
Although the recruitment goal was not met, this feasibility study provided valuable insight into 
recruitment in this geographic region.  Further, this feasibility study established new community 
partnerships and enhanced those already established.  One of the health screening events held at 
a local African American church is an annual event sponsored by multiple community partners. 
Overall participation in the health event was lower than the previous year’s attendance, which 
could be attributed to weather conditions on this particular day.  Factors to consider for future 
recruitment include collaborating with community partners and providing health screenings in 
conjunction with another community event.  An additional factor that may have contributed to 
the low sample size for in this study is the location of the site within the community.  Future 
health events held in areas where community members can have better access should be 
considered, particularly for individuals with barriers to transportation.  A second limitation is the 
results may not be generalized to residents in other geographic locations.  Recruitment strategies 
and participation rates may vary from one geographic region to another.  A third limitation is the 
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use of self-report data.  Although surveys are a useful method for collecting data, it is important 
to note that self-report surveys have the potential for recall errors or for eliciting responses that 
are socially desirable (Dilorio, 2005).  Potential recall errors may include over reporting or under 
reporting of self-reported data (Dilorio, 2005).  Although self-reporting PA data may be 
considered a limitation due to possible recall errors, research has indicated that objective 
measures of PA may not be more strongly associated with cardiovascular health compared to 
self-report measures (Schmidt, Cleland, Thomson, Dwyer, & Venn, 2008). 
The current feasibility study had several strengths.  First, the health screenings were all 
held within the local community with two events held in African American churches and one in a 
local senior center.  Although there were various forms of advertisement for the health events, 
most participants indicated they learned about the event directly from the site.  For example, 
flyers and announcements made during church services were a common method of promoting 
the health screening events. Churches have been sites for study recruitment and implementation 
of health promotion programs targeting various behaviors.  Previous research indicates that 
churches are an ideal site for health promotion in African Americans (Banks-Wallace & Conn, 
2002; Peterson & Cheng, 2011).  The health screenings provided an opportunity to build new 
community partnerships and to continue developing previously established partnerships.  The 
third health screening in particular had several community partners who are involved in this 
annual event.  Health screenings also included the use of a modified version of the REACH Risk 
factor survey.  The surveys were used by health screening personnel to assess participants for 
various risk factors.  Survey items included information regarding past medical diagnoses such 
as diabetes, stroke, CVD, hypertension, and high cholesterol.  Participants also responded to 
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survey items regarding health promoting behaviors.  Health screening education for each 
participant focused on results of objective measures as well as risk factors identified in the 
survey.  Most participants indicated that they were satisfied with the amount of time to complete 
the survey.  An additional strength of this feasibility study was the positive feedback from 
participants, health screening volunteers/personnel, and representatives for each site. 
The study also examined PA levels and CMR among AAW in a rural Southeastern region 
not previously covered by REACH.  Cardiometabolic risk factors are personal factors that may 
be influenced by health promoting behaviors such as not smoking, fruit and vegetable 
consumption, and PA.  African American women typically have a lower percentage for meeting 
PA recommendations when compared to other ethnic/gender groups (Go et al., 2014).  In an 
analysis of stroke and heart disease statistics, 35.5% of AAW met PA guidelines compared to 
47.5% for African American men, 50.9% for non-Hispanic White women, and 56.4% for non-
Hispanic White men (Go et al., 2014).  Research indicates that PA is a protective factor that 
decreases an individual’s likelihood of developing CVD (Shiroma & Lee, 2010).  In the present 
study, 15.6% met moderate-intensity PA, and 15.6% met vigorous-intensity PA 
recommendations.  Another protective factor, HDL, was examined in a 20 year cohort study.  
Hirata et al. (2016) examined the effect of a very high level of HDL on coronary heart disease 
(CHD) and other cause-specific mortality.  Interestingly, no association was observed between 
HDL levels and all-cause and stroke mortality.  However, HDL was protective against CHD 
when levels were up to 2.06 mmol/L (80mg/dL).  Levels higher than 2.06 mmol/L (80mg/dL) 
were identified as not protective.  Another study examined HDL levels greater than 75mg/dL in 
women and indicated that the risk of CHD was not further reduced by high levels of HDL 
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(Wilkins et al., 2014).  In the present study, HDL levels ranged from 30 to 77 mg/dL, with 50% 
of participants having a level 50 mg/dL or higher.  In addition to HDL levels, blood pressure is 
another factor associated with the likelihood of developing CVD. Previous studies have indicated 
a significant decrease in systolic blood pressure with PA participation (Duru, Sarkisian, Leng, & 
Mangione, 2010; Wilson, Porter, Parker, & Kilpatrick, 2005; Yanek, Becker, Moy, Gittelsohn, & 
Koffman, 2001).  Interestingly, both systolic blood pressure and diastolic blood pressure were 
higher for those meeting AHA recommendations for moderate-intensity versus those who did not 
meet recommendations.  It is important to note that there may be factors contributing to this 
finding.  Data obtained for this study did not include information regarding how long participants 
have been physically active.  It is very possible that participants started participating in PA due 
to prior elevated blood pressure readings.  For women who recently started becoming physically 
active, their current blood pressure readings may not yet reflect this increase in PA or their blood 
pressure readings may have actually been higher.  It is also important to note that women not 
meeting AHA recommendations were older, had a higher HDL, and had lower BMI, waist 
circumference, LDL, and triglycerides compared to women who met moderate-intensity PA 
recommendations.  Further, four of the women who met AHA recommendations had a history of 
hypertension.  Three of the four women were currently taking medication for hypertension.  
Additional research examining CMR and protective factors among AAW is warranted. 
In addition to PA, the study examined two other health promoting behaviors; fruit and 
vegetable consumption and not smoking.  African Americans typically do not consume the 
recommended daily intake of fruits and vegetables (Backman et al., 2011; L. Johnson, Ralston, 
& Jones, 2010).  In the present study, 62.5% of participants consumed less than 1 fruit per day 
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and 56.3% consumed less than one vegetable per day.  Low fruit and vegetable consumption 
may be attributed to various factors including access to quality, affordable fresh fruits and 
vegetables.  Similar to previous findings (King et al., 2006), most participants (78.1%) reported 
that they have never smoked. King et al., (2006) reported that AAW living in the south were 
more likely to never have smoked compared to AAW living in northeast states.  Further, AAW 
typically have a lower prevalence of smoking (14.9%) when compared to other gender/ethnic 
groups including African American men (22.5%), non-Hispanic White women (19.2%), and 
non-Hispanic White men (22.1%) (CDC, 2015a).  The high percentage of AAW who have never 
smoked is similar to rates found in Charleston/Georgetown South Carolina counties covered by 
REACH data.  Additional similarities between rural upstate South Carolina and self-reported 
survey data in Charleston/Georgetown include rates of self-reported health conditions and 
overweight/obesity.  Participants in this feasibility study self-reported a history of hypertension 
(68.8%) followed by hyperlipidemia (43.8%) and diabetes (21.9%).  These findings are similar 
to REACH Risk Factor self-reported survey data from Charleston/Georgetown counties.  
Further, in both Charleston/Georgetown and rural upstate South Carolina, more women were 
outside the normal BMI range. 
Studies that include health screenings for CMR have implications for clinicians.  Early 
identification of CMR allows for early intervention.  Early intervention may include strategies to 
prevent CVD, stroke, diabetes, or further complications for those already diagnosed with these 
conditions.  Microalbumin screenings are useful to detect microalbuminuria, an early indicator of 
CKD.  Further, screenings allow clinicians to identify persons with prediabetes and begin early 
intervention.  Without early intervention, persons with prediabetes are likely to develop diabetes 
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(Centers for Disease Control and Prevention, 2015).  Strategies that promote lifestyle 
modification can be initiated as a result of early identification of risk factors obtained during 
community-based screenings.  A recent integrative review found promising strategies targeting 
PA among AAW that warrant additional research (source deleted for blinded review).  Strategies 
to improve PA, including faith-based, culturally tailored, and social support, have provided 
significant results related to CMR factors (Duru et al., 2010; source deleted for blinded review; 
Wilson et al., 2005; Yanek et al., 2001). 
Conclusion 
African American women have a low rate of meeting PA recommendations and a high 
rate of obesity and other CMR factors.  Similar findings were identified in this feasibility study.  
Health promoting behaviors such as PA, healthy eating habits, and not smoking can decrease the 
risk of certain personal factors thereby decreasing CMR.  Findings from this study indicate the 
need for further study of PA levels and CMR among this population, particularly with a larger 
sample size.  Findings from this study and future studies may be useful for health care providers, 
including nurses, in the early identification of CMR factors that may affect the likelihood of an 
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 Table 1. Demographic and survey information for participants 
Characteristic Mean or N SD or % 
Age (mean) 57.2  14.9 
Education (highest level completed) 
 Some Elementary 
 Some high school 
 High school graduate 
 Some college 













Health Insurance (yes) 26 81.3 
Employment Status 
 Employed or Self-employed 
 Retired 










 < $10,000 
 $10,001 to < $35,000 


















            Prediabetes 












 Current Smoker 
 Former Smoker 










 Less than 1 per day 
 1 to 2 per day 










 Less than 1 per day 
 1 to 2 per day 











Table 2. Screening results 
 Mean  SD   Range Normal 
Range 
Out of normal 
range 
N 
Systolic blood pressure (mm Hg) 136.7  22.8 97 – 185 < 120 24 
Diastolic blood pressure (mm Hg) 85.9  14.8 53 – 132 < 80 20 
Weight (lbs.) 209.0  59.2 119 – 394 na  
Body mass index (kg/m
2
) 36.0  9.0 24.4 – 
60.0 
18.5-24.9 31* 
Waist Circumference (cm) 42.0  7.5 31 – 62.5 < 35 26 
Total Cholesterol (mg/dL) 181.3  38.3 123 – 275 < 200 8 
LDL (mg/dL) 107.9  34.5 43 – 193 < 150 1 
HDL(mg/dL) 50.1  12.5 30 – 77 ≥ 50 16 
Triglycerides(mg/dL) 121.2  47.1 53 – 214 < 190 10 
Fasting Glucose (mg/dL) 88.1  11.2 66 -111  70-100 1 
Random Glucose (mg/dL) 131.0  60.6 82 – 253 <130  3 
A1C (%)                                                                                                                                                           5.8  0.7 4.6 – 7.7 < 5.7 18**
Microalbumin (mg/L)   47.2  45.7 10 - 150 < 30 12 
*9 women were overweight and 22 were obese; **7 of these participants had a self-
reported history of diabetes and 2 had a level above 7% (levels >7% is considered 




Table 3. Objectively measured cardiometabolic risk for participants meeting and not 
meeting AHA moderate-intensity aerobic physical activity recommendations 
 Moderate Physical 






Mean SD Median Mean SD Median U-
statistic* 
p-value 
Age 57.9 13.9 63.0 52.4 21.6 46.0 82.5 0.275 
Weight 207.2  58.7 197.0 219.3  73.9 221.0 58.0 0.735 
BMI 35.8  9.1 34.2 37.3  10.1 35.6 56.0 0.658 
Waist 
circumference 
41.6  6.9 41.3 45.4  12.1 42.5 40.0 0.498 
A1C 5.8  0.8 5.8 5.9  0.4 5.7 59.0 0.775 
HDL 51.4   12.6 50.5 43.6  12.5 47.0 88.5 0.214 
LDL 103.8   32.6 98.0 132.0 41.1 114.0 40.0 0.195 
Triglycerides 118.4   46.5 111.0 149.4  38.5 169.0 39.0 0.176 
Systolic blood 
pressure 
133.9 23.4 133.5 152.8 14.5  146.0 25.0 0.031** 
Diastolic blood 
pressure 
84.4   15.3 82.5 96.6   5.6 99.0 20.0 0.013** 




Table 4. Objectively measured cardiometabolic risk for participants meeting and not 
meeting AHA vigorous-intensity aerobic physical activity recommendations 
 Vigorous Physical 






Mean SD Median Mean SD Median U-
statistic* 
p-value 
Age 54.2  14.8 58.0 65.8  7.6 64.0 32.0 0.137 
Weight 209.9  64.3 197.0 225.4  39.7 221.0 41.5 0.295 
BMI 36.5 9.7 34.8 36.3  6.9 37.2 56.0 0.845 
Waist circumference 42.0  7.7 41.2 43.9  7.1 42.0 49.0 0.556 
A1C 5.6  0.7 5.8 5.8  0.4 5.4 69.5 0.594 
HDL 50.4  12.3 48.5 50.8  14.7 52.0 59.0 0.978 
LDL 114.1  35.4 110.0 83.8 29.8 96.0 85.0 0.162 





133.8 23.6 134.0 142.2 16.6 138 45.5 0.414 
Diastolic blood 
pressure 
85.3 16.2 82.5 88.0 9.5 88.0 48.0 0.518 






Figure 1. Specific Health Promotion Model concepts used for the present study  













Findings from the integrative review exploring studies promoting PA among AAW 
revealed notable gaps in the published literature (Jenkins, Jenkins, Gregoski, & Magwood, 
2016).  First, several studies examined PA outcomes without examining the influence of PA on 
CMR factors, such as BMI.  It is important to note that several studies focused solely on 
increasing PA.  Studies that did examine PA and BMI and/or weight in the integrative review 
revealed mixed findings.  Both significant and nonsignificant differences in BMI/weight were 
reported among the studies promoting PA.  Although older adults are less likely to meet PA 
recommendations compared to younger adults (Centers for Disease Control and Prevention, 
2014), few studies have examined PA strategies while focusing on older AAW.  Thirdly, many 
studies did not include a follow-up period beyond the post-intervention measurements. Further, 
the integrative review revealed that many studies included a small sample size and did not 
include a randomized controlled design or comparison group. 
Given that few studies have examined PA levels and the association of PA and CMR 
among AAW, the purpose of this dissertation was to add to the current state of science.  This 
dissertation compendium contributes to the overarching research questions: What levels of PA 
are reported by AAW? What is the relationship between PA levels and self-reported 1) diabetes, 
2) weight/body mass index (BMI), 3) hypertension and 4) hyperlipidemia among a sample of 
southern AAW? 2. What are the levels of PA and CMR factors in a sample of AAW in Upstate, 
SC? 3.  What is the feasibility of CMR screening, participant recruitment, and lifestyle 
assessment using a modified version of the REACH survey among a sample of AAW in Upstate, 
South Carolina?  AAW typically have a low percentage of meeting recommendations for health-
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promoting behaviors such as PA and fruit/vegetable consumption (Backman et al., 2011; Go et 
al., 2014) as well as higher rates of hypertension and obesity, two contributing factors for CMR.  
This dissertation revealed similar findings with most participants in both studies not meeting 
recommendations for PA or fruit/vegetable consumption. 
The secondary analysis and health screening study revealed nonsignificant findings 
regarding the association of PA and BMI.  Among AAW in the secondary analysis and health 
screening study, there was a significant association between blood pressure and PA.  In the 
secondary analysis, women without a self-reported history of hypertension were more likely to 
meet moderate-intensity and vigorous-intensity PA than women with a self-reported history of 
hypertension.  Interestingly, in the health screening study women meeting moderate-intensity PA 
recommendations were more likely to have a higher systolic and diastolic blood pressure.  This 
finding may be contributed to several factors as discussed in manuscript three.  Overall, this 
dissertation revealed the importance of promoting healthy behaviors to reduce CMR. It is 
essential to increase awareness and address health disparities regarding recommendations for PA 
and fruit/vegetable consumption as well as provide effective strategies for AAW. 
Importance of Health Promotion Model 
Prior research studies focusing on AAW and lifestyle behaviors, such as PA, have 
utilized HPM (Anderson & Pullen, 2013; Buchholz & Artinian, 2009).  The HPM was essential 
as the guiding framework for the secondary analysis and health screening feasibility study. In the 
present studies, individual characteristics and behavioral outcomes were the focus. Individual 
characteristics referred to personal factors such as blood pressure and levels for glucose/A1C and 
lipids. Behavioral outcomes referred to health-promoting behaviors including PA, consuming 
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fruits/vegetables, and not smoking. The research questions focused on personal factors and 
behavioral outcomes (Figure 1), as well as the association between personal factors and 
behavioral outcomes.  Further, the HPM is useful to examine CMR (Figure 2). CMR includes 
biological factors (personal factors) including abnormal lipids, overweight/obesity, and increased 
glucose and blood pressure. CMR also includes lifestyle behaviors that influence the risk of 
developing CVD.  This dissertation also expanded the CMR profile by incorporating 
microalbuminuria as a risk factor (Klausen, Scharling, & Jensen, 2006).  Microalbuminuria has 
gained attention as a marker for CVD (Currie & Delles, 2013; Jarraya et al., 2013; Weir, 2007), 
and it is an early indicator of chronic kidney disease (CKD) (Jarraya et al., 2013).  Including the 
feasibility of screening for microalbuminuria was essential given the increased risk of CVD for 
AAW with CMR factors. AAW with a history of hypertension or diabetes were screened for 
microalbuminuria (U.S. Preventive Services Task Force, 2014).  Microalbuminuria is associated 
with increased likelihood of progression of CKD (Glassock, 2010; Jarraya et al., 2013).  Thus, 
considering the HPM, CMR including microalbuminuria were important personal factors to 
examine among AAW. 
Limitations 
Detailed descriptions of limitations are discussed within each manuscript (Jenkins, 
Magwood, Mueller, Gibson et al., 2016; Jenkins, Magwood, Mueller, Gregoski, et al., 2016).  
Briefly, the integrative review did not include abstracts, dissertations, or studies referenced in 
other databases.  Thus, it is possible that studies promoting PA among AAW were not included 
in the integrative review.  A limitation for the second and third manuscripts is the use of self-
reported data, which are subject to potential recall errors and participants’ providing socially 
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desirable responses (Dilorio, 2005).  Further, a small sample size was identified as a limitation in 
the third manuscript.  However, several lessons were reiterated, including the importance of 
collaborating with community partners, holding community events in locations where 
individuals without transportation will have easier access, and having health screenings in 
collaboration with other community events to increase participation. 
Research trajectory/Next steps 
Future steps include disseminating findings from this dissertation through various 
professional and community venues.  Findings will be shared with the participating community 
organizations.  AAW have a high prevalence of CVD, diabetes, and mortality from both of these 
chronic health conditions. Health-promoting strategies are needed to prevent or mitigate the 
incidence of these chronic health conditions in AAW.  The health screening feasibility study 
indicated that AAW participating in the study had a high rate of obesity and hypertension, and a 
low rate for meeting recommendations for PA and fruit and vegetable intake.  Thus, suggested 
future steps include community based participatory research focusing on identifying CMR and 
promoting lifestyle behaviors including meeting PA and fruit/vegetable intake recommendations.  
A pilot study to examine intervention implementation, recruitment, and retention is suggested. 
Future studies with a longer follow-up period beyond the post-intervention measurements are 
needed to examine long-term outcomes and sustainability of PA behavior change.  Finally, 
another suggestion is including objective PA measures alone or in addition to self-report PA 
measures.  The integrative review revealed that most studies included self-report PA measures. 
Based on findings from the integrative review, future research might also include a randomized 
controlled trial intervention. 
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Contribution of Research to Science and Nursing 
This dissertation contributes to the current state of science regarding PA and CMR 
among AAW by including findings regarding PA levels among AAW.  This dissertation also 
provides findings regarding the association of PA and CMR among AAW, an understudied 
population in PA and CMR research.  The findings support the need for more focus on 
promoting healthy behaviors such as PA and increasing fruit/vegetable consumption among 
AAW.  Nurses are essential health care team members and are well positioned to promote 
healthy behaviors, lead efforts to increase awareness, and reduce the risk of health conditions 
associated with not participating in healthy behaviors.  Further, health care providers have a key 
role in providing health screenings for CMR risk factors and engaging AAW who are at risk.  
Collaborating with rural communities to increase awareness of CMR and PA recommendations 
is needed to decrease the prevalence of CMR, CVD, stroke, and diabetes.  Finally, this study 
addressed providing health screenings for early diagnosis and intervention; health care providers 
are in a prime position to provide health education and recommend realistic strategies for 
increasing lifestyle behaviors to reduce risk factors identified during health screenings.  The 
importance of prevention and health promotion within the scope of nursing education, 
healthcare, and public health is essential for reducing CMR. CMR screenings allow for early 
identification of factors that increase the risk of CVD, stroke, and diabetes.  Furthermore, 
consistent with the current call to improve cardiovascular health by preventing and detecting risk 
factors and using PA to improve health and quality of life (U.S. Department of Health and 
Human Services, 2016a, 2016b), it is essential for nurses and public health professionals to focus 
on AAW due to their existing health disparities.  In addition to identifying CMR factors to 
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prevent CVD and promote quality of life in individuals, this health information is also beneficial 
for policy makers at the population level (VanWormer et al., 2012). Policy makers and public 
health professionals can develop strategies to promote PA among AAW in multiple 
communities.  Targeted strategies should also consider any existing disparities between rural and 




Anderson, K., & Pullen, C. (2013). Physical activity with spiritual strategies intervention: A 
cluster randomized trial with older african american women. Research in Gerontological 
Nursing, 6(1), 11-21.  
Backman, D., Scruggs, V., Atiedu, A. A., Bowie, S., Bye, L., Dennis, A., . . . Foerster, S. B. 
(2011). Using a toolbox of tailored educational lessons to improve fruit, vegetable, and 
physical activity behaviors among African American Women in California. Journal of 
Nutrition Education & Behavior, 42(4S2), S75-85. doi: 10.1016/j.jneb.2011.02.004 
Buchholz, S. W., & Artinian, N. T. (2009). Dimensions of physical activity in African American 
women. Health Care for Women International, 30(4), 308-323 316p. doi: 
10.1080/07399330802694955 
Centers for Disease Control and Prevention. (2014). Facts of physical activity.  Retrieved from 
http://www.cdc.gov/physicalactivity/data/facts.htm. 
Currie, G., & Delles, C. (2013). Proteinuria and its relation to cardiovascular disease. 
International Journal of Nephrology and Renovascular Disease, 7, 13-24.  
Dilorio, C. K. (2005). Measurement in Health Behavior: Methods for Research and Evaluation. 
San Francisco, CA: Jossey-Bass. 
Glassock, R. (2010). Is the presence of microalbuminuria a relevant marker of kidney disease? 
Current Hypertension Reports, 12(5), 364-368.  
Go, A. S., Mozaffarian, D., Roger, V. L., Benjamin, E. J., Berry, J. D., Blaha, M. J., . . . Turner, 
M. B. (2014). Heart disease and stroke statistics--2014 update: a report from the 
83  
 
American Heart Association. Circulation, 129(3), e28-e292. doi: 
10.1161/01.cir.0000441139.02102.80 
Jarraya, F., Lakhdar, R., Kammoun, K., Mahfoudh, H., Drissa, H., Kammoun, S., . . . Hachicha, 
J. (2013). Microalbuminuria: a useful marker of cardiovascular disease. Iranian Journal 
of Kidney Diseases, 7(3), 178-186 179p.  
Jenkins, F., Jenkins, C., Gregoski, M. J., & Magwood, G. S. (2016). Interventions promoting 
physical activity in African American Women: An integrative review. Journal of 
Cardiovascular Nursing, Published ahead of print. doi: 10.1097/jcn.0000000000000298 
Jenkins, F., Magwood, G. S., Mueller, M., Gibson, L., Gregoski, M., & Jenkins, C. (2016). 
Screening for physical activity and cardiometabolic risk factors among rural African 
American women.   
Jenkins, F., Magwood, G. S., Mueller, M., Gregoski, M., Gibson, L., & Jenkins, C. (2016). 
Physical activity and cardiometabolic risk factors among  African American women in 
the southeastern United States: REACH risk factor survey.   
Klausen, K. P., Scharling, H., & Jensen, J. S. (2006). Very low level of microalbuminuria is 
associated with increased risk of death in subjects with cardiovascular or cerebrovascular 
diseases. Journal of Internal Medicine, 260(3), 231-237 237p.  





U.S. Department of Health and Human Services. (2016b). Heart disease and stroke.  Retrieved 
from https://www.healthypeople.gov/2020/topics-objectives/topic/heart-disease-and-
stroke. 
U.S. Preventive Services Task Force. (2014). Screening for chronic kidney disease: 
Recommendation statement. American Family Physician Retrieved from 
http://www.aafp.org/afp/2014/0215/od1.html. 
VanWormer, J. J., Johnson, P. J., Pereira, R. F., Boucher, J. L., Britt, H. R., Stephens, C. W., . . . 
Graham, K. J. (2012). The heart of new ulm project: Using community-based 
cardiometabolic risk factor screenings in a rural population health improvement initiative. 
Population Health Management, 15(3), 135-143 139p. doi: 10.1089/pop.2011.0027 
Weir, M. (2007). Microalbuminuria and cardiovascular disease. Clinical Journal of the American 





































































Eligible for microalbumin screening: 
 
Persons with diabetes 
 






Urinary tract infection 
 
History of kidney disease or kidney failure 
 
Hematuria (blood in your urine) 
 




The health screening event you are participating in today includes a screening test for 
microalbumin, in addition to the other screenings provided (blood pressure, height, weight, 
BMI, waist circumference, A1C, glucose, and cholesterol (total cholesterol, triglycerides, LDL, 
& HDL).  I consent to the screenings provided (including microalbumin screening).  I 
understand that a urine sample will be obtained for the microalbumin screening. I also 
understand that there is a possibility of a false-positive or false-negative result. I know these 
tests are voluntary and without compensation, expectation or promise thereof and consent to 
be tested, and hereby hold Medical University of South Carolina, the Diabetes Initiative of 
South Carolina, participating licensed health professionals, their agencies and employees 
harmless for all claims and actions in connection therewith. I agree to follow-up with a health 
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Aim 1: Determine the levels of PA reported and examine the relationships between PA levels 
and self-reported 1) diabetes, 2) weight (BMI), 3) hypertension, and 4) hyperlipidemia among 
a sample of AAW participating in REACH Risk Factor Surveys (2001 – 2012). Hypothesis: 
PA level will be associated with prevalence of CMR (diabetes, obesity, hypertension, and 
hyperlipidemia). 
 
Sub-Aim1.1. Examine the relationships between smoking status and self-reported 1) diabetes, 2) 
weight (BMI), 3 hypertension, and 4) hyperlipidemia 
 
Sub-Aim1.2. Examine the relationships between fruit and vegetable consumption and self-






A.1. Cardiovascular disease, diabetes, and other chronic health conditions are leading causes of 
morbidity and mortality; AAW have higher rates when compared to other ethnic/gender groups 
(Centers for Disease Control and Prevention, 2013; Heron, 2013). AAW have a higher rate of 
hypertension and a higher mortality rate from cardiovascular disease and diabetes (Office of 
Minority Health [OMH], 2014).  Hypertension, diabetes, and hyperlipidemia are 
cardiometabolic risk (CMR) factors. CMR factors are associated with cardiovascular disease 
(R. E. Lee, Mama, & Lopez Iii, 2012). Additional CMR factors include obesity and lifestyle 
factors such as smoking, physical inactivity and unhealthy eating habits.  Unhealthy eating 
habits, such as a diet that is not rich in fruits and vegetables, are important considerations for 
chronic disease prevention (August & Sorkin, 2010). African Americans typically do not 
consume enough fruits and vegetables (Backman et al., 2011; Scarinci et al.). The daily 
recommendations for fruit and vegetable intake are:  1) 2.5 cups of vegetables per day for 
women ages 19 – 50, 2) 2 cups of vegetables per day for women ages 51 and over, 3) 2 cups of 
fruit per day for women ages 19 – 30, and 4) 1.5 cups of fruit per day for women ages 31 and 
over (United States Department of Agriculture [USDA], n.d.). In addition to health disparities 
for chronic health conditions, AAW have higher rates of obesity and physical inactivity, risk 
factors associated with these chronic health conditions. AAW are 80% more likely to be obese 
than Non-Hispanic White women.  According to an analysis of 2009 data for Charleston and 
Georgetown counties, 48.9% of AAW were obese compared to 30.8% of African American 
men (Liao et al., 2011). Like obesity, physical inactivity contributes to morbidity and mortality.  
Lifestyle behaviors, such as PA, are essential for health promotion and disease prevention. PA 
refers to “any bodily movement produced by skeletal muscles that requires energy expenditure” 
(World Health Organization [WHO], 2014). Physical inactivity will refer to individuals who do 
not meet PA guidelines, while physical activity or physically active will refer to those who are 
meeting PA guidelines. Current PA guidelines advise 150 minutes of moderate-intensity or 75 
minutes of vigorous-intensity aerobic activity each week in addition to at least two days of 
strength-conditioning (Centers for Disease Control and Prevention [CDC], 2011).  Moderate- 
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intensity refers to activities that cause a slight to moderate increase in breathing or heart rate 
(example: brisk walking), and vigorous- intensity refers to activities that cause a large increase 
in breathing or heart rate (example: running).  Although Healthy People 2020 indicates that 
more than 80% of U.S. adults do not meet PA guidelines, AAW have an even higher rate of 
physical inactivity (Go et al., 2014; S. H. Lee & Im, 2010). Previous studies have reported 
inconsistent findings regarding PA’s influence on CMR. Several studies have reported 
significant results (Carr et al., 2008; Wilson, Porter, Parker, & Kilpatrick, 2005; Yanek, Becker, 
Moy, Gittelsohn, & Koffman, 2001; Young et al., 2014). Nonsignificant findings for PA and 
CMR factors have been reported as well (Keyserling et al., 2002; Peterson et al., 2014; 
Stephens, Kirby, Buckworth, Devor, & Hamlin, 2007; Wilder, Grandjean, Schuessler, & 
Hendricks, 2011). Studies examining the association of PA and CMR have not included AAW 
(Carr et al., 2008) or included AAW without reporting results by race (Peterson et al., 2014; 
Young et al., 2014). This study will specifically examine PA levels and CMR risk factors for 
AAW living in Charleston and Georgetown counties, one of the 40 REACH community 
coalitions nationwide.  This study has the potential to contribute to scientific knowledge and 
clinical practice by providing data regarding the association of PA and CMR factors. 
Additionally, this study will provide data regarding the levels of PA for AAW in two southern 
communities. This secondary analysis provides the opportunity to answer new research 
questions with existing data. Future studies will be conducted in other geographic areas. 
A.2. Physical inactivity is a risk factor for several chronic health conditions including but not 
limited to stroke and cardiovascular disease (Centers for Disease Control and Prevention 
[CDC], 2011; Eckel et al., 2014). This study will provide significant contributions to the 
current state of science regarding the levels of PA and the association of PA levels and CMR 
factors among AAW, an understudied population. This study will be beneficial for future 
researchers and health educators promoting PA or other interventions to reduce CMR within 
this specific population. 
A.3. Results from this study may be used by future studies focusing on reducing CMR, 
including studies that may focus on promoting PA in AAW. Additionally, this study will 
provide essential information and has the potential to contribute to future studies and have an 
impact on population health. Reducing health conditions such as heart disease and diabetes and 















The proposed research will examine PA levels and the association between PA levels and specific 
CMR factors. Smoking status and fruit/vegetable consumption will be examined as well.  Further, the 
relationship between these lifestyle factors and the CMR factors will be examined.  PA level will 
refer to whether or not PA guidelines are met. Smoking status will refer to a self-report of whether or 
not the participant smokes.  Fruit and vegetable consumption will be self-reported and will refer to 
whether or not dietary guidelines for fruit and vegetables are met. To accomplish the aims of this 
proposal, a secondary analysis approach will be used. The secondary analysis of REACH (2010) and 
REACH (U.S.) data will be performed to examine PA levels and CMR factors in a sample of AAW 
in two southern communities. Secondary analysis of existing data may be conducted to answer new 
research questions (Smith et al., 2011).  SPSS version 22.0 will be used for data analysis. 
 
Aim 1: Determine the levels of PA reported and examine the relationships between PA levels 
and self-reported 1) diabetes, 2) weight, 3) hypertension, and 4) hyperlipidemia among a 
sample of AAW participating in REACH Risk Factor Surveys (2001 – 2012). 
 
Introduction. Limited research examining the association of PA and CMR for AAW is available.  
The objective of this aim is to determine the association of PA and self- reported CMR factors 
among a sample of AAW and determine PA levels within this same population. To achieve this aim, 
we will test the working hypothesis that there will be associations between PA levels and one or 
more CMR factors (diabetes, obesity, hypertension, and hyperlipidemia). Examining existing 
REACH Risk Factor survey data for a sample of AAW living in two southern counties, this study 
also will examine reported PA levels from 2001 to 2012.  A secondary analysis using existing data 
from REACH (2010) and REACH (U.S.) Risk Factor surveys will be conducted. The rationale for 
this aim is that successful completion of the proposed research will add to the current knowledge 
base regarding PA levels for southern AAW and associations between PA level and CMR factors. 
Sub-Aims focus on additional lifestyle behaviors such as smoking status and fruit/vegetable 
consumption. 
 
Research Design. For aim #1, a secondary data analysis of REACH (2010) and REACH (U.S.) 
Risk Factor Survey data will be performed to determine reported levels of PA and if associations 
exist between PA level and CMR factors. Specifically, CMR factors, including, hypertension, 
hyperlipidemia, obesity and diabetes, will be examined. Smoking status and fruit/vegetable 
consumption will be examined as well.  This work is secondary data analysis that will use existing 
data to answer new research questions. This secondary analysis of an existing dataset provides 
access to large sample sizes (Smith et al., 2011) and will begin once IRB approval is received from 






The secondary analysis includes self-reported data from the REACH (2010) and REACH (U.S.) 
Risk Factor surveys.  PA refers to “any bodily movement produced by skeletal muscles that 
requires energy expenditure” (World Health Organization [WHO], 2014). This secondary data 
analysis will examine self-reported PA categorized as moderate and vigorous.  Moderate-intensity 
PA refers to activities that cause a small increase in breathing or heart rate (examples: brisk 
walking, vacuuming, and gardening) and vigorous - intensity PA refers to activities that cause a 
large increase in breathing or heart rate (examples: running, aerobics, and heavy yard work).  
Participants self- reported the number of days and the number of minutes per day participating in 
both moderate and vigorous PA.  For the purposes of this study, 150 minutes of moderate- intensity 
or 75 minutes of vigorous-intensity aerobic activity each week (Centers for Disease Control and 
Prevention [CDC], 2011) will be used as the guideline for meeting PA. Physically inactive 
individuals will refer to those who are not meeting these guidelines. Physically active will refer to 
those who are meeting PA guidelines. Participants also self-reported CMR factors including blood 
glucose, blood pressure, blood lipids (cholesterol), and weight.  For the purposes of this study, 
elevated blood glucose refers to the patient self-reporting a history of diabetes. Hypertension refers 
to a self-reported history of high blood pressure. Hyperlipidemia refers to a self-report of high 
cholesterol. Weight, as well as height, was self-reported by participants. To obtain data regarding 
obesity, this study will utilize the Centers for Disease Control and Prevention (2011) recommended 
calculation for BMI: weight (lb) / [height (in)]
2 
X 703. BMI will be reported as normal weight, 
overweight, and obese.  Smoking status and consumption of fruits and vegetables are self-reported 
as well.  Smoking status refers to whether or not participants are current smokers.  Fruit and 
vegetable consumption is self-reported.  United States Department of Agriculture (USDA) 
guidelines will be used to determine whether or not participants meet recommendations for fruit 
and vegetable consumption. 
 
Participants, Setting, Eligibility, and Recruitment 
 
REACH data previously collected across nine years from samples of AAW living in Charleston and 
Georgetown counties will be used for the secondary analysis.  African American adults were the 
targeted population. Participant eligibility included females aged 40 – 64 and household members 
aged 18 or older. This analysis will include 4160 female participants from REACH (2010) and 
REACH (U.S.) Risk Factor surveys. Participant eligibility for the secondary analysis will include 
AAW. Further, participants who reported a response for survey items pertaining to moderate or 
vigorous PA will be included in the sample.  
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Measures and Data Source 
 
REACH data previously collected from AAW living in Charleston and Georgetown counties will be 
analyzed using SPSS statistical software version 22.0. Additionally, the researcher will analyze 
demographic data provided by participants, including age, educational level, and employment status. 
REACH Risk Factor surveys were developed as part of the Racial and Ethnic Approaches to 
Community Health (REACH), a program established by the Centers for Disease Control and 
Prevention. Administered annually, the REACH Risk Factor surveys are the largest community-
based survey focusing on minority populations in the United States (Liao et al., 2004). The REACH 
Risk Factor survey were administered in minority communities to focus on various health issues 
including but not limited to heart disease, diabetes, and obesity.  REACH Risk Factor surveys are 
self-report questionnaires that include questions regarding health status, health-care access, self-
reported height and weight, fruit and vegetable intake, PA, cigarette smoking, and awareness of 
various health issues including diabetes, hypertension, cholesterol, and cardiovascular disease (Liao 
et al., 2004). The surveys have been administered by in-person interviews, questionnaire mailings, 
and telephone interviews using random digit dialing (RDD) or a combination of RDD and listed 
telephone numbers (Liao et al., 2011). REACH (2010) Risk Factor surveys for Charleston and 
Georgetown counties were administered by using RDD and listed telephone numbers. Advance 
respondent letters were mailed to sampled households to increase the response rate.  REACH (2010) 
Risk Factor year 5 used a stratified sampling design of listed and unlisted numbers.  Due to the 
sampling methods, sampling weights were added to reduce the potential for bias.  Response rates for 
years 1 to 5 were 67.2%, 57.7%, 56%, 56%, and 41%, respectively.  REACH (U.S.) Risk Factor 
survey utilized telephone interviews and mailed questionnaires for each year. 
 
For years 1 to 4, telephone interview response rates were higher than the response rate for mailed 
questionnaires. In-person interviews were used for year 1 of REACH (U.S.) Risk Factor survey, with 
a response rate of 55%. Address-based sampling design was used for REACH (U.S.) Risk Factor 
surveys to reduce the potential coverage bias associated with RDD.  REACH (U.S.) Risk Factor 
survey applied a base weight for each sampled address that reflected the probability of selection.  
Further, the number of eligible members and the number selected at the sampled address were also 
weighted. Age and gender weights were adjusted so the sample would be representative of the 
community in terms of age-gender. Telephone interviews for REACH (2010) and REACH (U.S.) 
Risk Factor surveys were conducted with AAW and household members over the age of 18. Trained 
interviewers conducted interview sessions. The time frame for questionnaire administration was 15 
minutes for REACH (2010) and 17 minutes for REACH (U.S) Risk Factor survey. 
 
Expected Outcomes: The secondary analysis will provide results that contribute to the current state 
of knowledge regarding the reported levels of PA in this population and the association of PA level 
and self-reported 1) diabetes, 2) weight (BMI), 3) hypertension, and 4) hyperlipidemia. Furthermore, 
data regarding 1) smoking status, and 2) fruit and vegetable consumption for AAW and the 




Potential Problems and Alternative Strategies: As a doctoral student, the primary investigator 
may have a potential problem with appropriately analyzing data. The primary investigator will 
work with expert scientists to complete the secondary analysis. 
 
Data Entry and Management 
 
The secondary analysis will include previously collected, de-identified data that will not require 
data entry.  Data will be stored in a file on the MUSC server that is accessible by authorized 
persons with a username and password.  During data analysis, data will be stored on a password-




A total of nine datasets are combined into one dataset. Using a variable named ‘year’, each year of 
the dataset may be analyzed separately or the dataset may be analyzed as a whole. SPSS version 22.0 
will be used to analyze data for the secondary analysis. Descriptive statistics will be performed for 
demographic variables and CMR variables (i.e. smoking, fruit and vegetable consumption, physical 
activity, self-report of diabetes, hypertension, weight, and hyperlipidemia). To examine the 
relationship between PA and the CMR factors, bivariate correlations, multivariate correlations, and 
regression analysis will be performed. 
 
 
Protection of Human Subjects 
 
The secondary analysis of REACH 2010 and REACH US Risk Factor survey data will begin upon 
receiving IRB approval for not human research. The secondary analysis will include previously 
collected, de-identified participant data.  The PI did not have any interaction with individuals 
participating in the REACH Risk Factor surveys.  Further, the data files do not include any 






Gender: Female  
Self-identify as African 
American/Black 
Does not self-identify as African 
American/Black 
Provided a response for questions 






Sources of Materials 
 
REACH Risk Factor survey data 
 
 
Adequacy of Protection Against Risks 
 
Due to the nature of the study, a secondary analysis using de-identified data from the 
REACH Risk Factor surveys, there are no foreseen risks. 
 
 
Potential Benefits of the Proposed Research to Human Subjects and Others 
 
This study will have no direct benefit to the participants. This study will examine PA levels 
of African American women in two southern communities. Specifically, it will examine 
reported PA levels and whether or not there is a relationship between PA levels and self-
reported 1) diabetes, 2) weight, 3) hypertension, and 4) hyperlipidemia. The results provided 
by this study will provide data regarding PA levels in this specific population, an understudied 
population. Results may be utilized by health educators and researchers focusing on 
promoting PA and decreasing health disparities associated with physical inactivity.  Although 
there is no direct benefit to participants, the results may inform future research and health 
promotion programs focusing on PA. 
 
 
Importance of Knowledge to be Gained 
 
This study will provide valuable data regarding PA levels for this specific population and the 
association of PA level and CMR.  Results from the study may be used by health educators and 
researchers. Furthermore, clinicians including doctors, nurses, and other healthcare providers 




Inclusion of Women and Minorities 
 




Inclusion of Children 
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Aim 1: Determine the levels of PA reported and examine the levels of  CMR factors ( 1) 
glucose, 2) weight (BMI) & waist circumference, 3) BP, 4) lipids, 5) smoking, and 6) fruit 
and vegetable consumption reported among a sample of AAW in Upstate, South Carolina). 
 
Aim 2: Evaluate the feasibility, acceptability, implementation of community-based 





A.1. Cardiovascular disease, diabetes, and other chronic health conditions are leading causes of 
morbidity and mortality; AAW have higher rates when compared to other ethnic/gender groups 
(Centers for Disease Control and Prevention, 2013; Heron, 2013). AAW have a higher rate of 
hypertension and a higher mortality rate from cardiovascular disease and diabetes (Office of 
Minority Health [OMH], 2014).  Hypertension, diabetes, and hyperlipidemia are 
cardiometabolic risk (CMR) factors.  CMR factors are associated with cardiovascular disease 
(R. E. Lee, Mama, & Lopez Iii, 2012).  Further, these CMR factors are also criteria for 
diagnosing metabolic syndrome.  Metabolic syndrome refers to a clustering of factors such as 
abdominal obesity, decreased HDL and an increased level of triglycerides, blood pressure, and 
fasting glucose (National Heart Lung and Blood Institute, 2011).  Albumin levels have also been 
associated with metabolic syndrome and cardiovascular disease (Klausen, Parving, Scharling, & 
Jensen, 2007).  Additional CMR factors include obesity and lifestyle factors such as smoking, 
physical inactivity and unhealthy eating habits.  Unhealthy eating habits, such as a diet that is 
not rich in fruits and vegetables, contribute to chronic health conditions. Lifestyle behaviors 
such as a healthy diet are important for chronic disease prevention (August & Sorkin, 2010).  
African Americans typically do not consume enough fruits and vegetables (Backman et al., 
2011; Scarinci et al.).  The daily recommendations for fruit and vegetable intake are: 1) 2.5 
cups of vegetables per day for women ages 19 – 50, 2) 2 cups of vegetables per day for women 
ages 51 and over, 3) 2 cups of fruit per day for women ages 19 – 30, and 4) 1.5 cups of fruit per 
day for women ages 31 and over (United States Department of Agriculture [USDA], n.d.).  In 
addition to health disparities for chronic health conditions, AAW have higher rates of obesity 
and physical inactivity, risk factors associated with these chronic health conditions.  AAW are 
80% more likely to be obese than non-Hispanic White women.  According to an analysis of 
2009 data for Charleston and Georgetown counties, 48.9% of AAW were obese compared to 
30.8% of African American men (Liao et al., 2011).  Like obesity, physical inactivity 
contributes to morbidity and mortality.  Lifestyle behaviors, such as PA, are essential for health 
promotion and disease prevention.  PA refers to “any bodily movement produced by skeletal 
muscles that requires energy expenditure” (World Health Organization [WHO], 2014).  Physical 
inactivity will be used to indicate individuals who do not meet PA guidelines, while physical 
activity or physically active will be used for those who are meeting PA guidelines.  Current PA 
guidelines advise 150 minutes of moderate-intensity or 75 minutes of vigorous-intensity aerobic 
activity each week in addition to at least two days of strength-conditioning (Centers for Disease 
Control and Prevention [CDC], 2011).  Physical activity intensity level is often measured using 
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metabolic equivalents (METS).  METS refer to the energy expended while the body is resting 
(Bushman & American College of Sports Medicine, 2015).  METS are used to express the 
energy expenditure of an activity.  Intensity levels are categorized as light, moderate, and 
vigorous.  Light-intensity refers to activities that do not increase your heart rate and the intensity 
levels are below 3.0 METS (example: walking at a casual pace).  Moderate-intensity refers to 
activities that cause a slight to moderate increase in breathing or heart rate (example: brisk 
walking), and vigorous-intensity refers to activities that cause a large increase in breathing or 
heart rate and are greater than 6.0 METS (example: running).  It is important to note that 
intensity level may vary based on an individual’s fitness level.  For example, brisk walking may 
be moderate-intensity for a healthy adult while a casual walk may be moderate-intensity for an 
unfit individual (Aadahl, Kjaer, & Jørgensen, 2007).  Although Healthy People 2020 indicates 
that more than 80% of U.S. adults do not meet PA guidelines, AAW have an even higher rate of 
physical inactivity (Go et al., 2014; S. H. Lee & Im, 2010).  Previous studies have reported 
inconsistent findings regarding PA’s influence on CMR.  Several studies have reported 
significant results (Carr et al., 2008; Wilson, Porter, Parker, & Kilpatrick, 2005; Yanek, Becker, 
Moy, Gittelsohn, & Koffman, 2001; Young et al., 2014).  Nonsignificant findings for PA and 
CMR factors have been reported as well (Keyserling et al., 2002; Peterson, Snih, Stoddard, 
McClain, & Lee, 2014; Stephens, Kirby, Buckworth, Devor, & Hamlin, 2007; Wilder, 
Grandjean, Schuessler, & Hendricks, 2011).  Studies examining the association of PA and CMR 
have not included AAW (Carr et al., 2008) or included AAW without reporting results by race 
(Peterson et al., 2014; Young et al., 2014).  This study will examine PA levels and CMR 
factors for AAW living in Upstate, South Carolina, an area not covered by REACH Risk Factor 
survey datasets.  This study has the potential to contribute to scientific knowledge and clinical 
practice by providing data regarding the association of PA and CMR factors. 
 
A.2. Physical inactivity is a risk factor for several chronic health conditions including but not 
limited to stroke and cardiovascular disease (Centers for Disease Control and Prevention 
[CDC], 2011; Eckel et al., 2014).  This study will provide significant contributions to the 
current state of science regarding the levels of PA and CMR factors among AAW, an 
understudied population.  Further, this study will provide data that will be useful for planning 
future community-based health screenings.  This study will be beneficial for future researchers 


















The proposed research will examine PA levels and specific CMR factors.  Smoking status and 
fruit/vegetable consumption will be examined as well.  Further, this study will examine 
microalbumin levels.  PA level will refer to whether or not PA guidelines are met.  Smoking 
status will refer to a self-report of whether or not the participant smokes.  Fruit and vegetable 
consumption will be self-reported and will refer to whether or not dietary guidelines for fruit 
and vegetables are met.  This feasibility study will examine PA levels and CMR among a 
sample of AAW in Upstate, South Carolina.  A convenience sample of AAW participating in a 
health screening event will be recruited.  The feasibility study will include both self-report and 
objective measures that are obtained from health screening records.  Objective measures will 
include height/weight, waist circumference, BMI, blood pressure, fasting glucose, A1C, 
albumin, and lipids.  This study will examine the feasibility, acceptability, and implementation 
of CMR screening in this population.  Further, the use of a modified REACH Risk Factor 
survey will be examined.  SPSS version 22.0 will be used for data analysis. 
 
 
Aim 1: Determine the levels of PA reported and examine the levels of  CMR factors: 
1) glucose, 2) weight (BMI) & waist circumference, 3) BP, 4) lipids, 5) smoking, and 6) 
fruit and vegetable consumption reported among a sample of AAW in Upstate, South 
Carolina). 
 
Rationale. AAW have the highest rate of physical inactivity compared to other ethnic/gender 
groups.  Further, AAW have a higher rate of obesity and death from diabetes and 
cardiovascular disease.  Chronic health conditions have several factors including but not 
limited to lifestyle behaviors such as physical inactivity, smoking, and unhealthy eating habits.  
In addition to CMR, these factors contribute to an individual’s risk of metabolic syndrome.  
Increased albumin levels are another factor associated with metabolic syndrome.  The 
objective of this aim is to answer the following research questions: 1. What are the reported 
levels of PA? 2. What are the levels of CMR factors among AAW in Upstate, South Carolina?  
The rationale for this aim is that successful completion of the proposed research will 
contribute to the current state of the science. Specifically, the completion of aim 1 will provide 
previously unavailable data for a region in Upstate, South Carolina.  As a result of this study, 
data regarding levels of PA s and CMR will be available for this population.  This study also 
will examine urine albumin levels. 
 
Research Design. To address aim #1, a feasibility study will be conducted to examine 
reported PA levels and CMR factors including 1) glucose, 2) weight (BMI), 3) BP, 4) lipids, 
5) smoking, and 6) fruit and vegetable consumption among AAW living in the Upstate.  Upon 
obtaining approval through MUSC’s IRB, recruitment for study participants will begin.  This 
study may provide data for future studies examining PA level and CMR and studies promoting 





This feasibility study will include self-reported data for PA, fruit and vegetable consumption, 
smoking status, history of hypertension, history of diabetes, and history of hyperlipidemia. PA 
refers to “any bodily movement produced by skeletal muscles that requires energy expenditure” 
(World Health Organization [WHO], 2014).  Moderate- intensity PA refers to activities that 
cause a small increase in breathing or heart rate (examples: brisk walking, vacuuming, and 
gardening) and vigorous - intensity PA refers to activities that cause a large increase in 
breathing or heart rate (examples: running, aerobics, and heavy yard work).  Participants will 
self-report the number of days and the number of minutes per day participating in both 
moderate and vigorous PA.  For the purposes of this study, 150 minutes of moderate-intensity 
or 75 minutes of vigorous- intensity aerobic activity each week (Centers for Disease Control 
and Prevention [CDC], 2011) will be used as the guideline for meeting PA. Physically inactive 
individuals will refer to those who are not meeting these guidelines.  Physically active will 
refer to those who are meeting PA guidelines.  Participants will also self-report a history CMR 
factors including blood glucose, blood pressure, blood lipids (cholesterol).  Elevated blood 
glucose refers to the patient self-reporting a history of diabetes.  Hypertension refers to a self-
reported history of high blood pressure.  Hyperlipidemia refers to a self-reported history of high 
cholesterol.  Smoking status and consumption of fruits and vegetables are self-reported as well. 
Smoking status refers to whether or not participants are current smokers. Fruit and vegetable 
consumption is self-reported.  United States Department of Agriculture (USDA) guidelines will 
be used to determine whether or not participants meet recommendations for fruit and vegetable 
consumption. 
 
Objective measures obtained from health screening records will include blood pressure, 
fasting blood glucose, A1C, height, weight, waist circumference, BMI, blood lipids, and 
urine microalbumin.  The specific CMR factors or variables include hypertension, obesity, 
increased glucose, and hyperlipidemia.  Hypertension, or elevated blood pressure, refers to a 
systolic blood pressure of 140 mm/Hg or higher or a diastolic blood pressure of 90 mm/Hg or 
higher (American Heart Association, 2015c).  Elevated blood glucose will refer to a fasting 
blood glucose ≥ 100mg/dl, a random blood glucose ≥ 140 mg/dl, or an A1C > 5.7% 
(American Diabetes Association, 2015).  The Centers for Disease Control and Prevention 
guidelines for overweight and obesity will be used.  Overweight will refer to a BMI of 25.0 
to 29.9 and obesity will refer to a BMI of 30 or higher (Centers for Disease Control and 
Prevention, 2012).  An increased waist circumference will refer to measures greater than 
35cm (measured at the umbilicus) for women.  Blood lipids (cholesterol) will include total 
cholesterol, low-density lipoproteins (LDL), high-density lipoproteins (HDL) and 
triglycerides.  Hyperlipidemia refers to elevated lipids (cholesterol and triglyceride levels).  
Elevated total cholesterol refers to levels ≥ 200mg/dl, elevated LDL refers to levels ≥ 190 
mg/dl (≥ 70 mg/dl for persons with a history of heart disease), and elevated triglycerides refer 
to levels ≥ 150 mg/dl (American Heart Association, 2015a; Stone et al., 2013).  HDL 
cholesterol is recommended to be ≥ 50mg/dl for women.  Microalbumininuria will refer to an 
elevated microalbumin level.  Metabolic syndrome criteria will include increased waist 
circumference, increased triglycerides, increased glucose, increased blood pressure, and 
reduced HDL (American Heart Association, 2015b; National Heart Lung and Blood Institute, 
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2011).  Increased albumin levels will be included as metabolic syndrome criteria as well 
(Grundy, Brewer, Cleeman, Smith, & Lenfant, 2004). 
 
Participants, Setting, Eligibility, and Recruitment 
 
A convenience sample of AAW, age ≥ 21, will be recruited to participate.  The principal 
investigator will recruit 60 AAW who are participating in the CMR health screening events 
held at Mt. Ararat First Pentecostal Church, Gaffney Senior Center, and Dunton United 
Methodist church.  All health screening sites are located in Gaffney, South Carolina.  The 
events at Mt. Ararat and Dunton United will be open to church members as well as individuals 
from the community.  The event held at the Senior Center will be open to the community.  
Eligibility criteria are noted in Table 1.  Health screening participants who meet eligibility 
criteria and consent to participate will be enrolled in the study. Health screening participants 
consenting to participate will have their modified REACH Risk Factor survey, health 
screening participant evaluation survey, and results of their health screenings used for 
research.  Health screenings will include blood pressure, fasting blood glucose, A1C, height, 




1. Recruit and consent African American women who are participating in the 
community health screening 
2. Collect participants’ data from health screening records, modified REACH Risk Factor 
survey, and evaluation form. 
3. Enter data into REDCap. 
4. Analyze, interpret, and report data. 
 
Measures and Data Sources 
 
This study will include the use of the modified REACH Risk Factor survey results for 
consenting participants.  This study will also collect participant data from the health screening 
records.  Participants consenting for the study will also have their participant evaluation survey 
(satisfaction survey) analyzed.  This study will allow the primary investigator to evaluate 
participant recruitment from the health screening, time and resources, and the health screening 
process. 
 
Expected Outcomes: This will be the first known study examining PA levels and CMR risk 
among a sample of AAW living in Upstate, South Carolina.  It is expected that the study will 






Aim 2: Evaluate the feasibility, acceptability, implementation of community-based 
screening, and linkage to primary care for CMR and using a modified REACH Risk 
Factor Survey. 
 
Rationale. To our knowledge, PA and CMR data are not available for all counties in Upstate, 
South Carolina.  To examine PA levels and CMR factors among a sample of AAW, a 
feasibility study will be conducted.  The objective of this aim is to answer the following 
research question: What is the feasibility of CMR screening, participant recruitment, and 
lifestyle assessment using a modified version of the REACH Risk Factor survey among a 
sample of AAW in Upstate, South Carolina?  Specific CMR factors to be examined include 
nutrition (specifically fruit and vegetable consumption), smoking status, blood pressure, 
weight/BMI/waist circumference, glucose level, and lipids.  These CMR factors (increased 
waist circumference, increased glucose, increased blood pressure, increased triglycerides, and 
lowered HDL) are also criteria for metabolic syndrome diagnosis.  This study will also 
include microalbumin results. Previous research indicates that microalbumin levels are 
associated with metabolic syndrome (Klausen et al., 2007).  This study will also examine 
the use of a self- administered, modified REACH Risk Factor survey.  Further, the feasibility, 
acceptability, and implementation of a CMR health screening will be examined. 
 
Design. This feasibility study will examine the use of a modified version of the REACH Risk 
Factor survey.  Further, the feasibility, acceptability, implementation of community- based 
screening, and linkage to primary care for CMR will be evaluated.  The purpose of a 
feasibility study is to assess the potential for successfully implementing the main study (Tickle-
Degnen, 2013).  This feasibility study will provide data regarding the potential for 
recruitment, the acceptability, and implementation of CMR health screening.  Further, 
feasibility studies may be used to establish community partnerships (Bowen et al., 2009).  To 
evaluate the feasibility of recruitment, acceptability, and implementation of the health 
screening, a process evaluation will be conducted. Process evaluations allow the opportunity to 
evaluate program activities (Substance Abuse and Mental Health Services Administration, 
n.d.). 
 
Measures and Data Sources: The primary investigator will maintain a record of the 
recruitment process.  The primary investigator will maintain a record of the number of health 
screening participants recruited, how many agreed to participate, and how participants learned 
about the health screening event.  Further, the primary investigator will use the evaluation 
forms for consenting participants to evaluate acceptability of the screening and the screening 
process.  The evaluation form will also be used to evaluate participants’ acceptability regarding 
completing the modified REACH Risk Factor survey. 
 
Expected Outcomes: Findings from this study will be used for future, larger studies 
examining PA level and CMR among AAW in Upstate, South Carolina. 
 
Potential Problems and Alternative Strategies: Recruiting participants for the feasibility 
study is a potential problem.  Recruiting participants from the health screening event is a 
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recruitment strategy.  Further, the CMR health screening will be held at a convenient location 
and time (Wallace & Bartlett, 2013).  Two of the events will be held on a Saturday at local 
churches and one event will be held at a local community center. 
 
Data Entry and Management 
 
Data obtained from the feasibility study will be entered into REDCap by the primary 
investigator and accessible by members of the research team (ie. primary investigator and 
co-investigators only) with a username and password.  REDCap is a secure, web application 
available through the Biomedical Informatics Center at MUSC.  Double data entry with at least 
24 hours between data entry sessions will be used to reduce data entry errors (Melnyk & 
Morrison-Beedy, 2012).  Data from both data entry sessions will be examined, and any 
discrepancies will be reconciled.  Double data entry is an option available through REDCap 
(Harris et al.)  REDCap allows data to be downloaded into common statistical packages (i.e. 
SPSS).  Further, REDCap maintains an audit trail for data entry and export procedures. 
Documents from the feasibility study including consent forms, HIPAA forms, surveys, and 




Data for the feasibility study will be entered into REDCap by the primary investigator.  Data 
will be reviewed and cleaned to ensure accuracy with data entry and determine whether or not 
data are missing.  SPSS version 22.0 will be used to analyze data.  Descriptive statistics will 
be performed for demographic variables and CMR variables (i.e. smoking, fruit and vegetable 
consumption, physical activity, self-report of diabetes, hypertension, weight, and 
hyperlipidemia).  The feasibility study also will include variables for the objective measures 
(i.e. glucose, A1C, lipids, urine microalbumin, blood pressure, height, weight, waist 
circumference, and BMI).  Independent t-tests will be performed to determine if there is a 
difference among participants meeting metabolic syndrome criteria and those not meeting 
metabolic syndrome criteria.  Pending sample size and the number of participants meeting or 
not meeting metabolic syndrome criteria, non-parametric tests such as the Mann-Whitney may 
be used. 
 
Protection of Human Subjects 
 
Overview: IRB approval will be obtained prior to any research being conducted.  Participant 
recruitment for the feasibility study will begin after receiving IRB approval for an expedited 
study.  Health screening data and survey results for consenting participants will be used for 
research purposes.  The feasibility study will require all participants to complete the consent 
process and receive information regarding the study and any potential risks and benefits prior 
to participating in the study.  Participants will be informed of their right to refuse to participate, 
their right to withdraw from the study at any time, and their right to confidentiality.  
Participants will receive an identification number for data collection (i.e., REACH Risk Factor 
survey, participant evaluation, and objective measures).  The identification number will be 
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used to match the participants’ REACH Risk Factor survey with their objective measures.  Data 
from the feasibility study will be entered into the REDCap web application maintained by 
MUSC.  The hard copies of all protected health information and surveys will be maintained in a 






Gender: Female  
Self-identify as African 
American/Black 
 
Age: ≥ 21  
Willingness to consent  





Adequacy of Protection Against Risks 
 
All participants will complete the consent process and receive information regarding the 
study and any potential risks and benefits.  To prevent the loss of confidentiality of 
participants’ personal information, all study documents will be maintained in a secure 
location. 
 
Potential Benefits of the Proposed Research to Human Subjects and Others 
 
This study will have no direct benefit to the participants.  This study will examine levels of 
PA and CMR among a sample of African American women in Upstate, South Carolina.  
The results provided by this study will provide data regarding CMR and PA levels in this 
specific population, an understudied population.  Results may be utilized by health educators 
and researchers focusing on promoting PA and decreasing health disparities associated with 
physical inactivity.  Although there is no direct benefit to participants the results may inform 
future research and health promotion programs focusing on PA. 
 
Importance of Knowledge to be Gained 
 
This study will provide valuable data regarding levels of PA and CMR for this specific 
population.  Results from the study may be used by health educators and researchers. 
Furthermore, clinicians including doctors, nurses, and other healthcare providers may use 
the information to assess PA levels and CMR for AAW. 
 
Inclusion of Women and Minorities 
 
This study will be open to AAW, the population of focus for this study.   
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Inclusion of Children 
Participants less than 21 years of age are excluded from the feasibility study. Children will 
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The community-based health screenings will be held at the following locations: Mt. 
Ararat First Pentecostal Church, a local church located in Gaffney, South 
Carolina (Cherokee county). 
Dunton United Methodist Church, a local church located in Gaffney, South Carolina. Gaffney 




















































Participant Evaluation Form 
 
 
Thank you for participating in the health screening and health survey.  Please take a moment 
to provide feedback regarding your experience.  Please rate your experience using the 
following Strongly Agree = SA, Agree = A, Disagree = D, and Strongly Disagree = SD.  





 1. Strongly 
Agree 
2. Agree 3. Disagree 4. Strongly 
Disagree 
1. I am satisfied with the types of 
screenings provided. 
SA A D SD 
2. I am satisfied with the amount of 
time the health screening took. 
SA A D SD 
3. I am satisfied with the amount of 
time to complete the REACH survey. 
SA A D SD 
4.  My screening results were 
explained to me. 
SA A D SD 
5.  I felt comfortable asking questions. SA A D SD 
6. I understand my health screening 
results. 
SA A D SD 
7. I would participate in future health 
screenings. 
SA A D SD 
8.  Overall, I was satisfied with my 
health screening experience. 
SA A D SD 
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